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and bow portions of the vessel at Montreal. 2, The completed vesse! under steam at sea. 3. Progress of separated bow and stere portions of vessei through Lake Ontario. 4, Launching of vessei, 


bow and stern portions separated. 


THE SEPARABLE OCEAN STEAMER MACKINAW, BUILT ON LAKE MICHIGAN,—{See page 400.) 
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COMMERCE OF THE GREAT LAKES. 

We publish in another column an article upon some 
features of the rapidly increasing shipbuilding indus- 
try on the great lakes. The rapid growth of our new 
navy has attracted attention to our ship and navy 
yards on our seaboard, at the expense perhaps of the 
great industries that are now growing up in the heart 
of our continent. A new erain the shipbuilding busi- 
ness of this country has been marked by the construc- 
tion for our coast carrying trade of large steel steamers 
built apon oar inland lakes a thousand miles from the 
Atlantic. The difficulties in the way of this have been 
great in the fact that the locks of the Welland Canal 
cannot accommodate vessels of any considerable length, 
This obstacle has, however, been overcome, as shown 
elsewhere in this paper, and the expense of cutting a 
vessel in two and putting the parts together again 
upon reaching the open seas is mofe than counterbal- 
anced by the enormous saving in buildiug vessels in the 
heart of the coal and iron district of this country. It 
is high time that our Atlantic shipbuilders awoke to 
the fact that the shipping yards on the lakes are comn- 
ing into direct competition with themselves. 

The merchant marine of the great lakes is being 
rapidly metamorphosed and the old-fashioned wooden 
steamers and sailing vessels are being abandoned for 
modern steel steamers and that production of the last 
year which hasdone so much to change the methods 
of commerce there—the Macdougall whaleback or 
“cigar boat.” 

Probably no better index of the enormous growth of 
our intra-territorial marine service can be found than 
at the Sault Ste. Marie Canal (connecting Lakes Supe- 
rior and Huron), where only a small portion of the 
commerce on the lakes is compelled to pass, but where 
the gross tonnage during the past year surpassed that 
of the gross tonnage through the Suez Canal. Not 
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only is this the case, but the Ste. Marie Canal is closed, 
owing to the severe winters, during nearly one-third of 
the year, which is not the case with the Suez Canal. 
The whole story can be no better told than by the table 
given below, which is compiled up to the close of the 
present season : 


BUSINESS THROUGH THE CANAL DURING SEASON 






































OF 1889. 
Dated GED BH 0060 cc cnecessdocncssece. ccc. cosctes 5,940,646, 352 
Total cost of transportation. ..... , esbotbdieal $8,634,246 63 
Average distance freight was carried. seetecteneuediebe 790 4-10 m. 
Total registered craft using canal during season. ... .. 9,136 
Total registered tonnage of same .............. ... - 17,221,988 
Total estimated value of same................ —— $26,926,200 
Average value of same........ .....csescees-+++- eis 46,747 
AcTuaL FREIGHT. 
a | (Tons of 2,000 Ib.) Valuation of verage 
| Freight Tonnage. value per ton 
E. Bound. W. Bound, 
1881 965,236 445,111 $28,965,612 94 $18 47 
1882 1,338,027 601,404 81,238,153 68 15 39 
1883 1,277,283 980,822 39,730,663 56 17 53 
1884 908,290 965,267 51,905,786 61 18 06 
1885 2,135,066 1,121,562 53,413,472 13 16 #0 
1886 3,179,943 1,347,816 69,080,071 95 15 26 
1887 3,749,446 1,745,208 ‘79,081,757 78 14 38 
1888 3,923,344 2.488.079 82,156,019 97 12 81 
1889 5,552,641 1,963,381 88,782,527 15 lM 
1890 6,428,838 2,612,375 102,214,948 70 Il 31 
NOTE 1. 


The west bound freight since June 9, 1881 (the date on which the U. 8. 
government assumed control), is 32 per cent of the total, or very nearly 
one-half as much as the east bound freight. 

Phe valuation of freight for each year is based on the unit values used 
in 1885. 


NOTE 2. 
Total cost of Cost of 
carrying freight. per pa Ng 
Be ccoccecceccceces ccc cesecce sees $10,075,153 23 mills. 
aa Seeeccccecccoce 0-00 7,883,077 7 
1889. coves 8,684,247 16 C* 
NOTE 3 
Value of Ame- Value of Can- Total 
adian craft. value. 
en $17,684,550 $2,080,400 $19,773,950 
an 20,381,100 1,514,300 21,895,400 
TER: ncccccceteesia 25,328,600 1,597,600 26,926,200 
NoTE 4. 


Proportion of freight tonnage carried by Canadian vessels : 1887—7 per 
cent ; 1888—6 per cent ; 1889—1 per cent. 

The number of vesseis passed through the canal in 
1890 was 10,557, including 7,268 steamers, 2,872 sails, 
and 417 unregistered craft. In 1889, 2,228,707 barrels of 
flour were carried through the canal ; in 1890, 3,239,104 
barrels, showing an increase of over one million bar- 
rels, or an increase of nearly 50 per cent. The 1890 sea- 
son showed an increase of over 790,000 Ib. of iron over 
the preceding year, equal to nearly 20 per cent increase. 

The present lock was completed in 1881 (for de- 
scription see SCIENTIFIC AMERICAN, December 19, 1885), 
but it is now inadequate to the present service. Plans 
have been matured for increasing the capacity of the 
canal to a navigable depth of 20 feet and for the con- 
struction of an additional lock of more than double 
the capacity of the old lock. This will be 800 feet 
long between hollow quoins and 100 feet wide through- 


mean low water and, like the present lock, will over- 





for preparing guode for (bis purpose, With detaiis, dimensions, ete. 1262 


come the difference of level (about 18 feet) with a sin- 
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gle lift. Brig.-Gen. O. M. Poe, who is engineer of the 
work, estimates that the cost of the new work will be 
bet ween $4,000,000 and $5,000,000, The sum of $2,150,000 
has already been appropriated, and the coffer dam in- 
closing the site has been built and the excavation of 
the lock pit is well advanced toward completion. The 
lowest level of this excavation is 53 feet below the sur- 
face of the water in the canal above the coffer dam. 

The old lock was in use 228 days during the past 
season, but on the 31st of July an accident to the north- 
erly emptying valve of the lock caused the interrup- 
tion of 88 hours in the navigation of theeanal. No less 
than 264 vessels, carrying 248,484 tons of freight, valued 
at $2,525,550, and 1,362 passengers, were delayed by the 
accident ; these facts give some idea of the importance 
of commerce on the lakes, and emphasize the fact that 
the old lock, which a few years ago was considered 
adequate for many years to come, has already reached 
the limit of its capacity. Since the steps were first 
taken toward an enlargement of the lockage capacity, 
the commerce has quadrupled, and frequent blockages 
would have taken place at the canal, had it not been 
for the remarkable increase in the average tonnage of 
the vessels used in the Lake Superior trade. We shall, 
in a subsequent issue, publish a further account of the 
changes that have taken place in the merchant fleet of 
the lakes. 
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POSITION OF THE PLANETS IN JANUARY. 
VENUS 

is morning star. Shestands first on the planetary re- 
cord of the month, for she reaches her maximuw 
brightness during its progress. There are two of these 
periods of greatest brilliancy, as they are called, one 
occurring thirty-six days before, and the other thirty- 
six days after, inferior conjunction. 

Venus was in inferior conjunction with the sun on 
December 3d, passing between the earth and sun ata 
distance of only 15’ from the sun’s southern limb. She 
then became morning star, and, thirty-six days having 
passed, reaches her period of greatest brilliancy as 
morning star onthe 8th. Her distance from the sun is 
then about 40° west, and her phase is like that of the 
moon when five days old. Our celestial neighbor is 
charming to behold as she comes looming above the 
eastern horizon three hours before sunrise, and con- 
tinues to be visible even in the presence of the great 
sun himself, to those who keep close track of her 
course. Her southern declination is unfavorable for 
northern observers. The moon is in conjunction with 
Venus on the 7th, at 1 h.16 m. P. M., being 4° 19’ 
south. The waning crescent and the radiant morn- 
ing star make an attractive picture as the distance be- 
tween them lessens on the morning of the 7th. 

The right ascension of Venus on the first is 16 h. 19 
m., her declination is 16° 49’ south, her diameter is 46”, 
and she is in the constellation Ophiachus. 

Venus rises on the ist at 4 h. 29m. A.M. On the 
Sist, she rises at 4h. 4m. A. M. 

JUPITER 

isevening star. This month closes his period of visi- 
bility. He shines at its commencement fér about 
three hours in the southeast after sunset, but, at its 
close, sets an hour after the sun. The moon, a two 
days’ old crescent, is in conjunction with Jupiter on 
the 12th, at 3h. 28m. A. M., being 3° 58’ sonth. Moon 
and planet will not be far apart on the evening of the 
12th. 

The right ascension of Jupiter on the 1st is 21 h. 9 m, 
his declination is 17° 11' south, his diameter is 32’'.4, 
and he is in the constellation Capricornus. 

Jupiter sets on the ist at7h.19m. P. M. On the 
Sist, he sets at 5 h. 57 m. P. M. 

MARS 

is evening star. The distance still rapidly increases 
between him and Jupiter, for while the latter planet 
remains in Capricornus at the close of the month, the 
former has traversed Aquarius, and nearly completed 
his course through Pisces. Mars is so small and so far 
away that the telescopes will let him rest for the pres- 
ent. The four days’ old moon is in conjunction with 
Mars on the 14th, at 9 h. 36 m. A. M., being 4° 57 
south. 

The right ascension of Mars on the Ist is 22 h. 53 m., 
his declination is 7° 59 south, his diameter is 6".2, and 
he is in the constellation Aquarius. 

Mars sets on the ist at 9h. 38m. P. M. On the 3ist, 
he sets at 9 h. 33 m. P. M. 

SATURN 
is morning star. He rises about 9 o’clock in the middle 
of the month, and may be readily found southeast of 
the Sickle, as his course lies through a region where he 
is brighter than the stars in his vicinity. The moon 
is in conjunction with Saturn on the 28th, four days 
after the full, at 4h. 31 m. A. M., being 3° 15’ north. 

The right ascension of Saturn on the 1st is 11 h. 16 
m., his declination is 6° 53’ north, his diameter 17°.6, 
aud he is in the constellation Leo. 

Saturn rises on the ist at 10h. 2m. P. M. On the 








out. It will have 21 feet of water on the intra-sills at | 


Sist, he rises at 7 bh. 58 m. P. M. 


| MERCURY 
is evening star antil the 138th,and then morning star. 
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He is in inferior conjunction with the sun on the 13th, 
at 0h, 31 m. P. M., passing between the sun and the 
earth, and appearing on the western side of the sun, to 
commence his swift career as morning star. 

The right ascension of Mercury on the ist is 20 h. 8 
m., bis declination is 20° 55’ south, his diameter is 7’.4, 
and he is in the constellation Capricornus. 

Mercury sets on the Ist at 6 h.3m.P. M. On the 
3ist, he rises at 5 h. 48 m. A. M. 


URANUS 
is morning star. His right ascension on the Ist is 13 h. 
56 m., his declination is 11° 17 south, his diameter is 
3°.6, and he is in the constellation Virgo. 
Uranus rises on the istatih. 45 m. A.M. On the 
3ist, he rises at 11 h. 50 m. P. M. 


NEPTUNE 

is evening star. His right ascension on the Ist is 4h. 
11 m., his declination is 19° 25’ north, his diameter is 
2".6, and he is in the constellation Taurus. 

Neptune sets on the Ist at4h.32m. A.M. On the 
Sist, he sets at 2h. 38 m. A. M. 

Jupiter, Mars, and Neptune are evening stars at the 
close of the month. Mercury, Venus, Saturn, and 
Uranus are morning stars. 
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DATE BOUNDARY LINE. 

In a pamphlet issued by Captain J. Freiherr von 
Benko, of the imperial Austrian navy, attention is 
called to a geographical error regarding the counting 
of the date in the Philippine Islands, and found in 
most of the encyclopedias. 

According to the researches of the above gentleman, 
the date boundary line does not pass the Philippine 
Islands on the western side, but extends on the eastern 
side thereof, quite a distance out in the Pacific Ocean, 
so that in the islands the date is identical with the one 
in Europe, China and all countries to the east of the 
Jape of Good Hope. 

Prior to the year 1844 this was not the case, and the 
change was made by the then governor of the islands, 
Narciso Claveria, with the sanction of the archbishop 
of the diocese, by a decree dated August 16, 1844, and 
ordering that the coming 3ist of December, 1844, be 
entirely omitted, so that Wednesday, January 1, 1845, 
followed Monday, the 30th of December, 1844. 

It is well known that the date boundary line sepa- 
rates places (mostly smal] islands) which have different 
dates, those to the west of the line counting a day 
more than those to the east thereof. 

The boundary line established itself according to the 
taking of the islands by the Christians, the date de- 
pending, however, on whether they came from the 
east or west. 

The Portuguese and Hollanders traveled around the 
Cape of Good Hope, and hence came from the west, 
while the Spaniards sailed from the western coast of 
America and came from the east, and consequently the 
islands taken possession of by them had one day in the 
week or date less than the islands taken possession of 
by the Portuguese and Hollanders. 

The Philippine Islands were taken by the Spaniards 
coming from the east, and had consequently a different 
date from the one reckoned in Europe. This date was 
changed in the year 1844 as above mentioned. 

In Alaska asimilar change was made at the time the 
United States bought this territory from Russia. 

America, with the exception of Alaska, received its 
date from the Europeans, that is, from the east, while 
Alaska received its date from the Russians coming 
from the west over Siberia and Behring Sea to the 
western coast of North America. 

The region of the date boundary really extends in 
that spherical lune reaching from pole to pole and ly- 
ing between two meridians 180° western or eastern lati- 
tude from the meridians of Paris and Ferro. 

This spherical lune also includes the meridian 180° 
Greenwich. T. G. H. 
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HOW TO JUDGE THE QUALITY OF CONDENSED MILK. 
The general appearance when poured from a spoon 

should be glossy; the more glossy, the better. It 

should be ropy or stringy like very heavy sirup. 

The color should be that of cream, but the color 
varies according to the season of the year in which the 
milk is condensed, the same as milk not condensed 
varies in color. Milk is more yellow in summer, when 
cows are on pasture, than in winter, when they are fed 
on dry hay. 

Thickness varies with age. Thickening by age is 
natural to condensed milk; rapid thickening only 
proves that the milk is preserved in the best manner 
and that it retains in the highest degree the character- 
istics of milk in its natural state. 

Condensed milk which does not thicken by age, or 
which thickens very slowly, is milk abused in the pro- 
cess of condensing. 

Consamers make a great mistake in supposing that 
the thinnest condensed milk is the best. 

The thinnest condensed milk contains the most 
water, and, of course, less of milk solids or milk natri- 
tives. The thickest condensed milk, if in sound condi- 
tion, is the most valuable. 








Scientific American. 
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There is a degree of thickness, however, that is in- 
convenient. If condensed wilk is so thick that it will 
not ran out when an opened can is inverted, it is 
troublesome to dissolve. If itis not actually hard, very 
little stirring in the can will render it sufficiently liquid 
for convenient use. 

Condensing milk, if properly done, does not destroy 
creaw globules, but leaves the constituents of milk un- 
altered and natural. One method, therefore, of deter- 
mining the relative quality of different samples of con- 
densed milk is to ascertain the amount of butter that 
can be wade from each. 








Covering Pipes and HReservoirs for the Conservation 
of Heat, 

A writer in the Builder, in the course of a series of 
articles on ‘‘Hot Water Supply,” says there is no 
branch subject in connection with hot water works de- 
serving so much attention as that which forms the 
heading to this article. It is no exaggeration to say 
that very shortly no apparatus for hot water supply 
will be considered complete or finished if the whole 
system is not insulated, so to speak, so that almost 
every particle of heat absorbed by the water in the 
boiler will be obtainable from the taps, instead of 
nearly 50 per cent of it being radiated from exposed 
surfaces and worse than wasted. 

There are at this moment hundreds, if not thousands, 
of hot water systems that, by being carefully covered, 
would be converted from miserably inefficient to highly 
satisfactory appliances—this in particular with the 
tank system, wlien the tank is so commonly fixed in a 
cold, draughty roof. 

An interesting instance of the success attending the 
covering of pipes occurred quite recently, in which a 
residence was fitted with a complete system of hot 
water supply pipes on a scale sufficiently large for a 
good boiler in a5 foot kitchen range, but owing to a 
delay experienced in obtaining the range in question, 
another of a smaller size, 3 feet, was fitted up and con- 
nected to the chimney and circulating pipes for tem- 
porary cooking and hot water supply. It was not sup- 
posed that this little range with its boiler would do 
much in the way of water heating, but to the astonish- 
ment of every one it gave a really abundant supply of 
very hot water in every part of the house as quickly in 
the morning and altogether as satisfactorily as a larger 
range would be expected to do. 

This desirable result was wholly brought about by 
the pipes and cylinder being everywhere carefully cov- 
ered with a sufficient thickness of felt, so that however 
hot the water was within the pipes, no heat could be 
felt outside the covering, a sure indication that no heat 
was being dissipated. 

It really does seem opposed to all reasonable and 

workmanlike principles to allow such abundant oppor- 
tunity for heat to be thrown away, while labor and 
fuel is being expended in the kitchen apparently for 
this object. Ifa fitter or maker of steam engines and 
appliances did not attend to the subject of this paper 
in a thorough and workmanlike manner, he would be 
considered to have hardly mastered the rudiments of 
his business, The waste of heat is not always the only 
ill result experienced, as in many instances the warmed 
air is very objectionable, and if a hot water pipe is car- 
ried alongside a soil pipe, it is possible for a very un- 
pleasant feature to introduce itself. It is a very cus- 
tomary practice for a hot water fitter to carry his pipes 
up in the casing that is nearly always to be found pass- 
ing from the bottom to the top of the house, this casing 
containing all the different pipes of the house, such as 
the cold service from the main, the cold service down 
from cistern, the water closet cold water service, and, 
very commonly, the soil pipe. There is no objection 
to his making use of this casing if it is large enough to 
hold a few more pipes, and it ‘s often used of necessity, 
as to carry pipes openly through well decorated rooms 
is out of the question ; but tc carry hot water pipes up 
this case without feiting them isan exceedingly bad 
practice, as they are not only brought into contact 
with the very cold surface (they have frequently been 
found wired on to cold pipes, four or five pipes in a 
bundle), but the heat radiated causes a draught or cur- 
rent of air to set in, as we find in a chimney. 
When a casing contains pipes that radiate heat, that 
casing, within a few moments after the heat is felt with- 
init, is converted into a flue, as by applying heat to air 
it can be made to circulate to all intents and purposes 
like water. Air that is brought in contact with heated 
surfaces becomes heated and rarefied, and, being thus 
made lighter than the surrounding air, rises, and cold 
particles immediately flow in to take its place, they be- 
coming heated and following the first particles, and so 
on, so that it resolves itself into a stream of warm air 
flowing out of the upper part of the casing, and cold 
air flowing in in corresponding volume below. This 
may be excellent in practice when hot water pipes 
are used for effecting ventilation ; but it is fatal to hot 
water services which are particularly required to keep 
the heat within them. In many instances they are 
cooled at about the same speed as they would be if 
placed outdoors when a strong wind was blowing. 





It may be argued that if the casing is stopped off at 


its two extremities, the trouble will be obviated ; and 
so it would be if the casing was perfectly air tight 
everywhere, and had no cold pipes within it. But this 
is never the case. There are always numbers of crev- 
ices and apertures which permit of a tolerabiy free in- 
gress and egress of air. 

The best material for covering these pipes and also 
the reservoirs is hair feit. Hair is a naturally poor con 
ductor of heat, and nothing surpasses it for this pur- 
pose, especially as it is so easy of application. This 
felt, which is readily obtainable in sheets, is usually 
cut up in strips for pipe work ; the strips are wound 
upon the pipe epirally, being secured here and there 
with cord or wire, but where spiral winding is im- 
possible, it can be tied on in lengths, which answers 
equally well, but has not such a good appearance. 

The best and most complete arrangement for pipe 
work, but which entails a little greater expense, is to 
have the felt wound on spirally in one direction, say 
from left to right, and well secured with cord; then 
cover this with good canvas, also wound on, but in the 
opposite direction, and this secured with wire. 

It is most necessary, to secure the best results, to 
have the felt thick enough. Hair felt is sold in great 
quantities about three-sixteenths inch thick, but this 
is not thick enough for good work. If possible, have 
it half inch thick, and a marked benefit will be had by 
using even thicker than this, or say two thicknesses 
of three-eighthe inch. 

In felting cylinders, it is the best plan to take suffi- 
cient sheets of felt, and then sew the edges together to 
form one sheet large enough to go all around the reser- 
voir. This sheet can then best be secured by bands of 
hoop iron or brass passed round at top and bottom and 
around the middle, these bands being tightened up by 
having a bolt to draw the two ends together. After 
this circular pieces can be cut for top and bottom, 
these pieces being sewed on to the top and bottom 
edges of the large sheet. Tankagcan be covered in ex- 
actly the same way. 

Sometimes it is desired to incase the tank or cylinder 
with woodwork, This makes by far the neatest job, 
though more expensive, and it causes a little trouble 
should it be necessary to open the reservoir under some 
circumstances. If it is decided to have a casing, it is 
very important that the space between the woodwork 
and the reservoir be well filled in with some poor con- 
ductor of heat, such as cow hair (piasterers’ hair); slag 
wool, or even dry sawdust answers very well when the 
casing can be filled from the top. If the casing is not 
** packed ” with something, it would be much better to 
be without it, as it would have a current of cold air 
passing up through it the same as explained with the 
general pipe casing just referred to. 

If the hot water service pipes are carried up through 
the house without entering the general pipe casing 
mentioned, and it is proposed to incase them for the 
sake of appearance, this casing must also be packed for 
the reasons explained ; but this is frequently neglected 
with the worst results, as the casing of pipes is fre- 
quently done for appearance sake only, the question 
of radiation not being considered. 

Occasionally it is found practically impossible t: 

earry the pipes up inside the house, in which case i! 
becomes necessary to carry them outside. This is very 
objectionable, but where it cannot possibly be avoided 
the objections do not avaii, but they must be guarded 
against. In the first place, the pipes must be incased, 
and the casing ought to be of fair size, so that 1% 
inches of packing can be filled in between the wood- 
work and any of the pipes. The packing must fill the 
case tightly, and it is imperative that the casing be well 
and tightly secured to the wail, as, should it get loose, 
the woodwork and the packing will come away from 
the pipes and leave them exposed. 
When pipes are carried outside, the packing is not 
only needed to prevent great waste of heat, but there 
is a danger to be guarded against in cold weather, when 
the pipes are liable to be frozen and an explosion pos- 
sibly ensue, as the only outlet for any steam that may 
be generated in the boiler is at the upper extremity of 
the expansion pipe, unless a safety valve is provided. 
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Precautions against Consumption, 

In a circular on precautions against consumption, 
published by the State Board of Health of Pennsyl- 
vania, the following advice is given: ‘‘ The duster, and 
especially that potent distributor of germs, the feather 
duster, should never be used in a room habitually 
occupied by a consumptive. The floor, woodwork, 
and furniture should be wiped with a damp cloth 
The patient’s clothing should be kept by itself, and 
thoroughly boiled when washed. It need hardly be 
said that the room should be ventilated as thoroughly 
as is consistent with the maintenance of a proper tem- 
perature.” 
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Iris now proposed te deepen the upper part of the 
Hudson River from the present 19 feet depth to 20 feet. 
This will make the river deep enough for ocean steam- 
ers to go up as far as Albany. It is amuch needed im- 








provement. The cost is estimated at about $3,000,000, 
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A DEVICE FOR DEVELOPING THE LUNGS AND 
ENLARGING THE CHEST. 

Flat-chested, round-shouldered, and weak-lunged 
people will be interested in a device for promoting deep 
breathing recently invented by Mr. Chas. Cassat Davis, 
of Los Angeles, Cal., and called by him the 
’ Spiroplethe - 

The need of some stimulus to proper 
reathing is admitted; and if the means 
itilized in this invention shall indace full, 
deep respiration, and the needed oxygenat- 


ing of the blood, it will prove a weleome 
sddition to our hygienic appliances. 

The device is simply a small belt or cord 
which encircles the chest at the point of its 


greatest expansion, and a take-up mechan- 
ism to which the ends of the belt or cord 
are attached. The take-up mechanism con- 
sists of a coiled spring, adapted to tighten 
the belt at intervals, and atrain of wheels 
or any other regulating device by means of 
which the speed of the spring in taking up 
the belt may be regulated. 

In use the belt or cord is adjusted to be 
comfortably tight about the chest when fully 
expanded. The spring of the take-up me- 
chanism is coiled tightly by withdrawing 
or pulling a strap which winds around the 
barrel inclosing the spring and protrudes 
from the case of the mechanism. One 
end of the belt is attached to the case 
of the mechanism opposite the protruding satrap, 
as is shown in the eut; and the other, having been 
earried around the chest, is attached to the strap, 
which, for the purpose of adjustment, is withdrawn to 
ite fou length from the case. Upon the exhalation of 
the breath after the fall expansion of the lungs, the 

hest retarme to the size natural to it in ordinary 
weathing, thas leaving the belt loose. Immediately 
he take-up mechanism begins to gather in the slack of 
the belt : it continues to gather the slack, and finally 








HERZ’S TRANSOM LIFTER. 


to tighten the belt about the chest, until the pressure 
is uncomfortable to the wearer, and compels him to 
take another full inspiration, thus lengthening the 
belt. This lengthening is accomplished by the witb- | 


drawal of the strap from the ease, which act again | 
coils the spring. The spring, in turn, when the breath 
is exhaied and the chest resumes its natural seize, again 
begins to gather up the slack of the belt. These pro- 
cesses are continued as long as the device is worn. 

The intervals between the contractions of the belt 
may be from three minutes to half an hour as desired. 

The take-up device is about the size of a lady's watch, 
and is hidden by the vest. The apparatas is entirely 
upobtrasive except during its intermittent contrac- 
tions, and may be worn during all ordinary physical 
occu pations, 

It ie claimed that the use of the device induces full 
breaths at intervals, and thus naturally strengthens 
and enlarges the lungs and chest. Ite continued use 
produces the same results as does any exercise which 
calls the lungs into active play. 

- +8 
A WINDOW OPENING AND CLOSING DEVICE. 

The construction shown in the illustration is devised 
to limit the outward swinging movement of a transom 
window; and permit of its being fully or partially 
opened, while relieving it of all shock or strain. The 
window is pivoted at its lower edge to the transom 
bar, and a downwardly and outwardly extending 
bracket is secured to one side of the window frame, the 
outer end of the bracket being pivotally connected 
with a pin on the upper end of a downwardly extending 
rod. This rod is connected at its lower end with a 
sleeve ov a vertical bar fitted to slide in bearings 
secured to the casing, one of the bearings having a set 
eerew by which the bar is held in fixed position after 
the window has been swung to place as desired, and 





| receive a second flanged cylinder, also shown in Fig. 2, 


| sents the construction arranged horizontally. Into one 
| end of the space between the inner cylinders leads an 





the lower end of the bar having a suitable handle for 
its convenient manipalation by one standing on the 
floor. Next to the pin connecting the rod with the 
bracket is a square offset, engaging the inner end of a 
spiral spring whose outer end is straight, and rests on 
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a lug projecting from the bracket. Next to this offset 
is a hexagonal offset on which is fitted a short arm 
forming a stop, adapted to engage the lug on the 
bracket, as more plainly shown in the small view, 
when the window is swang open, thus limiting its out- 
ward movement. The angle at which the stop extends 
can be changed at every thirty degrees, thus regulating 
the distance to which the window can be opened. 
When the set screw is disengaged from the bar at the 
side the spring tends to hold the window closed, but 
when the bar is drawn down to swing the window 
open, the spring prevents all shock. 

This device has met the approval of and been adopted 
by the New York Superintendent of Education for use 
in the public schools, and further information relative 
thereto can be obtained of the patentee, Mr. Emil 
Herz, No. 657 East 157th Street, New York City. 

—eee > 600 ee" 
A DEVICE TO COOL OR HEAT LIQUIDS. 

This temperature regulator has an outer compart- 
ment supplied with hot water, or with cold water or 
ice, according to the temperature it is desired to pro- 
duce in the liquid to be treated. As represented in 
Fig. 1, in which parts are broken away to show the 
interior, a cylinder open at its ends is arranged within 
the outer compartment, this cylinder being adapted to 


and having longitudinal and segmental transverse par- 
titions, alternate openings connecting the compart- 
ments formed by the latter partitions. Fig. 3 repre- 


inlet pipe. an outlet pipe extending from the other end, 
and passing through a suitable packing box. As the 
liquid to be cooled or heated is passed in by the inlet 
pipe it traverses the several spaces formed by the par- 
titions between the inner cylinders, as indicated by 
the arrows in Fig. 2, until it reaches the discharge 
outlet. The liquid contained in the outer compart- 
ment, and surrounding the outer cylinder, also has 
free contact with the inner surface of the inner cylin- 
der, and the liquid flowing through the space between 
the cylinders is designed to be cooled or heated to sub- 
stantially the same temperature as that of the onter 
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BULCKENS TEMPERATURE REGULATOR FOR LIQUIDS. 


compartment before it passes through the outlet pipe. 
This regulator has been patented by Mr. Frank V. 


EE 





Baulekens, of Oregon, IIL. 
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An Immense Cold Storage Piant. 

A notable event in connection with the transporta- 
tion of perishable freight was the laying, on Novem- 
ber 13, in Chicago, of the corner stone of the new 
building of the Chicago Cold Storage Exchange. The 
building when completed will be the largest 
in Chicago, exceeding even the Auditorium. 
and is to be the largest building of its kind 
in the world. It will consist of two build- 
ings extending the entire length from West 
Lake Street to West Randolph Street. They 
will be united by an arcade, under which the 
railroad tracks will ran. The length of each 
will be 382 feet, the width of the eastern 
building 70 and the western 85 feet. The 
dimensions of the West Water Street arcade 
are 75 by 382 feet, and the cold storage place 
arcade 36 by 382 feet. Each building will be 
composed of a basement and ten stories, 
insulated, piped, and fully equipped, afford. 
ing three large stores, each 76 feet deep, 
fronting on Lake Street, and twenty brok- 
ers’ and commission offices 35 feet deep on 
the first floor above. The lowest story on 
the river front will be thrown open, sup- 
ported by steel columns, thus giving ample 
facilities for loading or unloading vessels. 
The total cost of the entire buildings, inelud- 
ing the purchase of the business of the Chi- 
eago Refrigerating Warehouse Co.. will be 
$1,390,000. The estimated cost on steam 
plant, elevating and electric service, refrigerating and 
ice plant is $475,000. In excavating 200,000 cubie yards 
of earth will have to be removed, and the foundation 
will require 9,000 piles and 1,250,000 feet of oak tim- 
ber.—Railway Review. 

—_—_____—_—_2+-0+e— —— 
AN IMPROVED TRAP. 

A trap which springs easily, which can be set without 
danger of catching the hands, is self-adjusting, and sim- 
ple and inexpensive to manufacture, is shown in the ac- 











XEMP’S ANIMAL AND VERMIN TRAP. 


companying illustration, and has been patented by Mr. 
James Kemp, of Delhi, N. Y. The jaws of the trap 
are pivoted in posts at the ends of a base plate, and a 
spring, consisting of a bar bent into loop shape, has 
one of its arms fitted on one of the posts under the 
pivotal point at one end of the jaws, while the other 
arm of the spring has an aperture adapting it to be 
pressed down over the post, under the end of the jaws. 
The spring is thus pressed down, or held under tension. 
when the jaws are opened out toset the trap, as shown 
in the main vicw. A bracket extending at right angles 
from the base plate carries a post in which is pivoted a 
lever, as shown in the small view, supporting on one 
end a plate to which the bait may be attached, while 
its other end is formed into a catch adapted to engage 
a pivoted tripping piece, a curved arm of which holds 
the jaws open when the trap is set. A slight pressure 
on the bait plate or its lever causes the tripping piece 
to release the jaws, when the pressure of the spring 
closes them with considerable force. The jaws may, if 
preferred, be provided with serrated edges or teeth, 
but this is not deemed necessary for ordinary service. 
Proper Conduct of Business as a Nuisance. 

The fact that a business is carried on in a careful and 
pradent manner and that nothing is done by those 
managing it which is not necessarily incident to the 
proper conduct of the business, wil! not authorize the 
to continue carrying on in a populous neighborhood « 
business which by the noxious character of the odor-. 
fames, and vapors necessarily incident thereto pr’ 
duces constant physical inconvenience and injury ': 
the persons living in the immediate neighborhood. and 
if such business is carried on by a corporation, the offi 
cers may be convicted personally for maintaining * 
nuisance.—People vs. White Lead Works, Sapreme 
Gourt of Michigan, 46 N. W. Rep. 735. 
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PLATE ROLLING AT THE KRUPP WORKS, ESSEN. 

The metal from which plates are to be formed is pre- 
pared by the Siemens-Martin process; it is cast in rect- 
angular forms, and then, without any preparatory 
hammering, is taken directly to the rolling mill. Here 
we find three rollers arranged one above the other. 
The longest rollers turn out plates nearly three yards 
wide. There are automatic tables for raising and low- 
ering the plates in their passage from one set of rollers 
to the other, and automatic devices for guiding them 
as they pass between the rollers or are taken from 
them. The man in charge uses a whistle in giving the 
signals which direct these movements, and without 
the help of tongs and levers the glowing blocks move 
back and forth between the rollers. The men standing 
on both sices of the rollers have only to wipe off the 
plates with brooms and occasionally turn the plates. 
The cooled plates have to be straightened and cut ac 
cording to the size and shape desired. Immense shears 
with long steel blades cut through these plates as 
easily as ordinary shears cut through paper. Very 
thin plates are also rolled here. 

Lately a new rolling will has been put in operation 





Stonehenge were conveyed to their resting place, how 
the walls of Fiesole or Mycene were built. These mar- 
vels represent the power which lies in the brute force 
of multitudes, and there’s an end of the question. En- 
gineering now is an art and a science, with which the 
rude work of the savages has no sort of connection. One 
wust not inquire why he takes it for granted that 
Stonehenge, for example, was built by savages, where 
the brate multitude came from, how they subsisted on 
Salisbury Plain, or why it is necessary to assume that 
they were unacquainted with mechanics. 

All that is chose jugee—beyond dispute. If vou cite 
records of antiquity which tell of works he cannot 
rival, that fact alone is proof that the record is a lie; 
for how can it possibly be that mere Greeks and 
Romans should have been able to do what the builders 
of the Eiffel Tower and the Forth Bridge cannot ac- 
complish? We had an amusing instance of this feeling 
lately. The ingenious M. Eiffel and the artistic M. 
Bartholdi have been gravely pondering the Colossus 
of Rhodes—measuring and weighing it as per deserip- 
tion ; and they conclude that the thing was simply im- 


possibile. 





crowd upon the mind. Since the Colosseum has been 
mentioned, we may choose examples of this class. Is 
M. Eiffel prepared to put an awning over Trafalgar 
Square when the sun shines, and remove it promptly 
without the aid of a central support or steam engines, 
or even chains? Thearchof the Colosseum is certainly 
not less. This may seem a trifling matter to the 
thoughtless, because they have never considered it 
Roman engineers covered in that vast expanse with 
some woolen material, and they worked the ponder 
ous sheet so easily and smoothly that it was drawn ar d 
withdrawn as the sky changed. The bulk of it must 
have weighed hundreds of tons, ali depending by ropes 
from the circumference. But the ancients thought so 
little of this feat that they have left us only one trivial 
detail of the method. 

So Julius Cesar stretched an awning above the 
Forum Rowanuwm and a great part of the Via Sacra in 
the space of a single night. Have any of our modern 
engineers pondered the contemporary descriptions of 
Alexander’s dubar tent béfore Babylon? ‘That, again, 





appears to have had no central support. It was up- 


held, says Phylarcus, by eight pillars of solid gold. Of 
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in these works which is much larger than those men- 
tioned and is not, in fact, surpassed by any in the 
world. [t is for rolling armor plates, and turns out 
the heaviest plates of this description that can be re- 
quired in any navy, that is, plates about 28 inches 
thick and nearly four yards wide. Some idea of the 
dimensions of this machine can be obtained from the 
statement that each pair of crucible rollers, when 
in a rough state, weighed 100,000 pounds. The en- 
tire rolling mill with its reversing engine, the large 
furnaces, the cranes, that can move 300,000 pounds, its 
bending presses, and numerous other machines used 
in working and adjusting the plates, forms in itself a 
large plant. These are, of course, only two of the 
many interesting processes to be found at these works. 
—Illlustrirte Zeitung. 

+ 

Some Ancient Engineering Feats. 

The hard mechanical training necessary for an engi- 
neer of the present day disinclines him to spend his 
scanty leisure in studies which cannot be turned to ac 
count. The result is that he conscientiously believes 
his art to be the special flower and glory of the age— 
in which he is not altogether wrong ; but beyond that 
he regards all earlier feats of engineering as un worthy 
of serious discussion. And the public, as ignorant, 
with less excuse, encourage this view. 





It is waste of time to ask him how the bowlders of 


It could not have been set up, to begin with, and 
when set up it could not have stood the pressure of the 
wind. This is demonstrated by all the rules of modern 
science, and he who does not admit the demonstration 
must be prepared to show that two and two do not 
make four. Those antique personages who professed to 
have seen the Colossus were victims of an ocular de- 
lusion or flat story-tellers, and that greater number 
who mention it incidentally, as we might mention the 
ruins of the Colosseum, were credulous gossips. The 
fact is that Messrs. Eiffel and Bartholdi argue in the 
fashion usual with engineers. Not al! of them would 
pretend that they know every law of nature which ap- 
plies in sucha case. But very few would listen patiently 
if it were urged that the ancients knew some laws with 
which they were unacquainted. 

So it appears, however, to the disinterested student, 
and we can bring forward evidence enough. If it be 
true that the Colossus of Rhodes is reaily proved “ im- 
possible,” according to the best modern authorities, 
this is a good illustration to begin with, for its exist- 
ence is as well authenticated as the temple at Delphi 
and the statue of Olympian Zeus, or the Tower of 
London for that matter, to one who has never seen it. 
By some means it was set up, and by adaptation of 
some natural laws it was made to stand until an earth- 
quake overthrew it. One is embarrassed by the num- 





ber and variety of illustrations to the same effect which 


the glorious plenishing within we have not to speak, 
since our theme is mechanics. Around the throne and 
the great courtiers stood 500 Macedonian guards; in a 
circle beyond them 500 Persian guards 
again 1,000 archers. To fix a tent which held 2,000 sol 
diers on duty,jwith arms and accouterwents, surround 
ing, in successive circles, the most gorgeous Oriental 


beyond these 


court that ever was, with hundreds of satraps, council- 
ors, generals, eunuchs, and slaves, would perplex a 
mechanician of the nineteenth century. He will reply 
that the story is false—must be because he could not 
mateb it. Happily the awning of the Colosseum stands 


beyond dispute, and Alexander's tent is a small matter 
compared with that.—St. James's Gazette 

—> . 2 

Law Regarding Contributory Negligence. 





In an action to recover damages sustained by reason 
of negligence cf another, where it appears that the one 
injured did not exercise himself the degree of care due 
from him, it is a correct statement of the law in the 
ease that where both are guilty of negligence the in 
jured one cannot recover, and that the Jaw wil! not 
stop to measure the degree of negligence on the par. of 
the complainant. The question is not as to which one 
is most negligent, or as to which is most responsible 
for the acvident. If the one injured was negligent at 
all, he cannot recover.—-Milford os. Long, Supreme 
Court of Pennsylvania, 20 At. Rep., 425, 
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Overhead and Track Wiring for Electric 
Railways. 
SY W. HM, CULL, IN THE ELECTRICAL EVGINBER. 

Ithas been said that constant vigilance and absolute 
cleanliness are the two requisite elements to the success- 
ful operation of electrical apparatus. It is certainly 
true when applied toan electric railway. Too mach 
attention cannot be given to the overhead construction 
and track wiring. Iron poles are probably the most 
desirable for, many reasons, aud should be set at inter- 
vals of 125 feet, 6 feet deep, in a rich bed of concrete, 
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overhead over this section for the purpose of carrying 
the current back to the generator. Tests made by us 
after we had connected our ground connection to the 
supplementary wire and track proved that we were 
deriving no benefit from these overhead return wires. 
We, therefore, abandoned one of them, and intend to 
make a feeder wire of the other. 

The writer recommends perfect ground connections 
with the track and supplementary wire, and believes 





that it should be the aim of electricians to return the 
current to the generator in a path as direct and having 


surrounding the pole from 12 to 15 inches, and should | as little resistance as possible. By the lower resistance 
be of sufScient strength to show a deflection of not more | encountered in the return portion, the total resistance 
than 41g inches at the top of the pole when put under | to the currrent is very materially reduced, and econo- 
a direct strain of 800 pounds, and to stand astrain of| my of power and efficiency of service in motors are 


2,000 pounds without bending them beyond their elas- 
tic limit. The top should be provided with a device 
admitting of the most perfect insulation for the sus- 
pension wires, and if guard wires are to be put up, with 
an extensiou for the guard suspension wires at least 
10 inches above the trolley suspension wire. The 
trolley wire should not be smaller than No. 0 hard- 
drawn copper wire, supported by suspension wires of 
galvauized steel wire of a size not smaller than No. 5 
American gauge; the hangers, or ear bodies, should be 
of sufficient strength to stand any sudden strain with- 
out breaking and still be as light as possible. The 
hangers should be provided with an insulation capa- 
ble of eliminating moisture. From recent tests made 
we have found that mica or glass gives the best satis- 
faction. It is well to imagine that no insulation is 
good enough when insulation is desired. Utmost care 
should be taken in wiring curves. Instead of building 
a trolley wire directly over the center of the track, it 
should be placed directly over a point to be determined 
by the radius of the curve between the center of the 
track and the outside rail, and should be as high as 
the tension on the trolley pole will permit. If a 
speed exceeding three miles an hour is prohibited on 


eurves constructed in this manner, the trolley wheel 
will rarely, if ever, ran off. Trolley wires put up in 
sections are absolutely indispensable to the good work- 


ing of an electric railway. The trolley wires should be 
divided in sections of sufficient numbers to permit of 
trouble on the line being located easily and rapidly, 
and also to enable a large portion of the road to be 
operated while the disabled portion is being repaired. 
The frequency of these divisions must depend largely 
on the peculiarities and situation of the 
different roads. 

Ou roads where it is practicable, an inde- 
pendent and separate feeder wire connected 
to each section of trolley wire and provided 
with a circuit switch at the power station 
would give a road a most complete system 
of sectional! trolley wiring. In the event of 
trouble being noticed, it would enable the 
attendant at the power house to ascertain 
what section the trouble was on in two or 
three minutes, and also to keep the uninter- 
rupted portion of the road in operation. 

The entire line should be constantly patrolled by 
linemen trimming trees, examining insulators, and es- 
pecially corve wiring. 
to a coat of some insulating paint as often as once in 
three weeks 

Track wiring and ground connections are the most 
important factorsin the operation of an electric road. 
The supplementary or return wire ought not to be 
smaller than No. 0 wire connected to each rail twice by 
a wire pot emailer than No. 6. All joints should be 
well soldered and wiped as plumbers join a lead pipe. 
In selecting a device to connect the bond wires with 
the rail, care should be taken to get the one having 
the least number of connections and making the most 
perfect contact. The fewer the electrical connections 
and the better the electrical contact, the more perfect 
will be the electrical efficiency of the plant. 

In Albany we have a most extensive eystem of track 
wiring and track ground connections, with which, to- 
gether with metallic stringers under some of our rails, 
we have sneceeded in getting a return circuit of so low 
a resistance that our current does not leak to telephone 
circuits, and consequently does not interfere with tele- 
phone service, We have placed copper ground plates, 
having a surface about 36 square feet, at intervals of 
1,000 feet and of sufficient depth to insure their being 
in permanent moisture 

The Albany railway, with a few exceptions, have 
carried out the suggestions set forth in this paper, and 
as 4 resuit they are enabled to take their cars up the 
heavy grades of their three lines, developing an aver- 
age of only nine indicated electrical horse power per 
ear. 

Perhaps the best proof that we have secured a good 
ground connection, and that we are receiving benefits 
therefrom, is the fact that we require no metallic con- 
nection in the retarn circuit bet ween our power station 
and that portion of road now operated by electricity, a 
distance of about one mile. 

When the road was first equipped by the Thomson- 
Houston Company no ground connection was made, but 
two No. 0 Awerican gauge copper wires were strung 
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All insulators should be treated | 
| extra focusing. At the back of the objective stand is 





gained. 


IMPROVED OIL LIGHT LANTERN, 

The optical lantern as a means of instraction and 
amusement, and as an advertising medium, is becom- 
ing more and more popular as the lantern is improved 
in quality and -endered more manageable. One of the 
objects sought by makers and users of lanterns is an 
inexpensive, safe and efficient means of illamination ; 
something always ready and capable of being used 
anywhere. 

The lantern shown in the annexed engraving seems 
to have these qualities, besides being opticaily and 
mechanic¢aily complete. It is not presented as the 
equal of the electric or oxyhydrogen lantern, but great 
superiority is claimed for the oil light used in this lan- 
tern. The manufacturers have named it the Parabo- 
lon Oil Light Lantern, on account of the peculiar con- 
struction of the lamp, which permits of the use of a 
highly polished parabolic reflector, thus greatly in- 
creasing the effectiveness of 
the illuminating flame. 

This lantern has a pair of 
4% inch condensers, and an 
achromatic objective of fine 
quality mounted in brass 
rack and pinion tabe, with 


















NEW OIL LIGHT LANTERN. 


milled head for focusing. The objective tube is 
mounted on a cast metal stand, the foot of which has 
milled edges to run in machine-grooved tracks for 


fastened the smal! end of a bellows hood, having its 
large end fastened to another movable stand, in con- 
nection with which is a lever-actuating movement to 
extend the bellows evenly back, and, if necessary, close 
against the front condenser, thus preventing the es- 
cape of light. 

In this lantern the oxyhydrogen jet may be used if 
desirable. The slide holder is arranged for the intro- 
duction of slides or negatives of any size, vertically or 
horizontally. 

Messrs. J. B. Colt & Co., 16 Beekman Street, New 
York City, are the manufacturers, and will furnish ad- 
ditional particulars to any interested. 


The Boller Mill Decision, 

The United States Cirenit Court, Northern District 
of Ilhnois, rendered a decision not long ago on the 
famous roller mill case which is of interest to millers, 
and if sustainedfby the Supreme Court, will be of much 
importance. 

The process of grinding grain by means of rollers as 
a substitute for the immemorial millstones originated 
in Europe, and the devices therefor had been brought 
to an approximately successful operation long before 
they were adopted in the United States. 

But as soon as their use begun here, certain parties 
undertook to gain the practical control of all roller 
mills by obtaining patents for roller-adjusting devices, 
and then seeking to obtain, through the courts, very 
broad interpretations of their patent claims. In using 
the rollers it is essential that adjusting devices for them 
shall be employed. The patentee who controls the ad- 
justments practically controls the use of the rollers, 
and would thus be enabled to levy a private tax upon 
nearly all the flour produced in the country, But this 
ambitious project, although hitherto sustained, has 
been defeated by the decision of Judge Blodgett, who 
holds as follows in the case of the Consolidated Roller 
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Mill Company vs. Barnard & Leas Manufacturing Com- 


The fourth, fifth, and sixth claims of letters patent 
No. 222,895, granted December 23, 1879, to William D. 
Gray, for an improvement in roller grinding mills, de- 
elared void, substantially all the devices thereof being 
found in the Nemelka Austrian patent and the Nemelka 
French patent of 1875, and the Nemelka-Lake English 
patent of 1877. 

The second and third claims of letters patent No. 
238,677, granted March 8, 1881, to William D. Gray, for 
a roller mill for grinding grain, declared void, sub- 
stantially the devices thereof being found in the 
Nemelka French patent of 1875. 

Gray held to have merely adoped well known equi- 
valents for the mechanism known and shown in the 
prior art for producing the same adjustments which 
are secured by his machine and operating in substaa- 
tially the same way. 

Gray not considered an original inventor and entitled 
to invoke the doctrine of equivalents in regard to his 
mechanism in any respect, he having come into the art 
at so late a date, and when others had covered the 
same ground which he attempted to cover ; his patents 
therefore to be sustained, if at all, only for the special 
devices which he shows, in which case the defendant is 
held not to infringe, his devices being substantially 
different from those of Gray. 

The second claim of reissued patent No. 10,130, grant- 
ed June 20, 1882, to W. H. Odell, fora roller mill, de- 
clared void for want of patentable novelty, in that it 
did not require invention to connect the shaft by which 
the cams in one movable roll were operated simultane- 
ously with the cams of the other movable roll in a dou- 
ble mill, in view of the ordinary and well known device 
by which all the bolts in an iron safe door are shot by 
the movement of a single lever. 

The first claim of letters patent No. 269,623, granted 
December 26, 1882, to Hans Birkholz, fora roller grind- 
ing mill, declared void, the device thereof being only 
another form of the patent to Gray, No. 222,895. . 

If there were room for doubt whether there was any 
patentable difference in the device of Gray 
and of Birkholz, Held that defendant did 
not infringe said Birkholz patent, the de- 
fendant’s devices being substantially differ- 
ent. 

The court not able to arrive at the conclu- 
sion reached in the case of the Consolidated 
Roller Mill Company 0s. Coombs (48 O. G., 
255), from the eastern district of Michigan, 
sustaining the patent to Gray, No. 222,895, 
notwithstanding the rule of comity, which 
should prevail between the Federal courts 
in cases involving the same patents. 

Where there wasa prior decision in the 
same circuit as that in which the present 
case was pending against the complainant, 
pressing with equal binding force as the de- 
cision relied upon from another circuit, Held 
that the rule of comity ought not to be in- 
voked to the same extent as in most cases where it has 
been applied. 


Smokeless Powder. 

The basis of all the new kinds of smokeless gun- 
powder is cotton subjected to the action of nitric acid 
and the consequent formation of mono-., bi-, and tri- 
nitrocellulose according to the strength of acid em- 
ployed. The solubility of the bi-nitrocellulose in nitro- 
glycerine has been already utilized for the manufacture 
of the so-called “ sprenggelatine,” but recently a pow- 
der of similar constitution has been prepared in 
Krupp’s iron factory at Essen (Pharm. Zeit., Oct. 11, 
p. 688). The “ collodium wool” is saturated with nitro- 
glycerine in a vacuum at 6-8° C., and the excess of the 
latter then pressed ont, so that a product containing 
about equal parts of nitrocellulose and nitroglycerine 
is obtained. This is warmed to 60-90° in order to ren- 
der it gelatinous, 1 to 2 per cent of diphenylamine 
added to insure chemical stability, and the mass pressed 
between warm plates, whose surfaces are furrowed 
according to the degree of fineness required for the 
powder. This new powder is said to be on the average 
three times as powerfal as the old, the decomposition 
upon explosion being so complete that only the gase- 
ous products carbon monoxide, carbonic dioxide, steam, 
and free nitrogen result. In consequence no further 
vapor appears than a slight puff of steam. The 
powder, which may be represented by the formula 
10C,H(ONO,),+-9C,H,0,0H(ONO,)s, also possesses the 
advantage of not sustaining damage by damp. 
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HMyaline. 

A “horny, translucent, plastic composition of great 
tensile strength and considerable elasticity, which may 
be used as a cheap and inodorous substitute for cellu- 
loid, and can be worked, dyed, pressed, denitrat- 
ed, and rendered incombustible or fireproof.” ‘“* Hya- 
line” is a mixture of about equal parts of gun-cotton 
and colophony, or shellac, copal, dammar, turpentine, 
or of any mixture of these resins.—F. Eckstein, Plastic 


Compositions. 
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A SEPARABLE OCEAN STEAMER BUILT ON LAKE 
MICHIGAN. 

The decided novelty in shipbuilding which forms the 
subject of our first page illustration affords one of 
many recent evidences of the enterprise, versatility 
of resource, and marvelous energy with which the 
dwellers along our Northern lakes are making use of 
the facilities of their wonderfully favored location. 
The population throughout the great country tribu- 
tary to these vast island seas has now become so con- 
siderable, and so magnificent the wealth of products 
to be transported, from the field, the forest, the mine, 
and the workshop, that one does not readily credit the 
figures showing the actual present magnitude of the 
business, while it is far more difficult to make a reason- 
able estimate of the full possibilities of its future 
growth. 

Besides the business of strictly inland commerce, such 
as involves only intercommunication between the 
populations living in and near the great lakes, there 
has long been a reaching out from these centers of 
Western growth for more effeetive and direct inter- 
course with the world at large, as reached from the 
seaboard, than is afforded by the present systems of 
canals and railroads. But the impediments to naviga- 
tion between the lower end of Lake Erie and the ocean 
have been grave obstacles, notwithstanding the money 
expended by the Canadian government to make ship 
navigation possible for vessels of light draught. The 
six hundred feet descent to tidewater, through short 
canals and the rapids in many portions of the St. 
Lawrence, a river which is partially ice-bound every 
season, has been as yet but very unsatisfactorily accom- 
plished by vessels suitable for profitable ocean service. 

A method of reaching and competing with the busi- 
ness of the sea coast and of the world in shipbuilding, 
an industry which would seem to present insuperable 
obstacles under the circumstances, has, however, been 
found on the shores of Lake Michigan. About a year 
ago a contract was entered into between the Saginaw 
Steel Steamship Company and F. W. Wheeler & Co., 
of West Bay City, Mich., for two steel steamships, 
suitable for service on the Atlantic or in any part of 
the world, and our illustrations show how one of these 
vessels, the Mackinaw, was built and launched, with 
the stern and bow portions separable from each other, 
so that the vessel could be readily taken apart before 
entering the Welland Canal, connecting Lake Ontario 
and Lake Erie, at Port Colborne, and put together 
again at Montreal, whence she steamed by way of the 
Gulf of St. Lawrence and the ocean to New York 
City. 

The Mackinaw is of 3,578 gross registered tonnage, 
200 feet long, 414¢ feet beam, and 26 feet moulded 
depth. The second vessel contracted for at the same 
time, the Keweenaw, is a sister ship in all details. 
They are built of steel from keel to truck, and are 
double-bottomed water ballast vessels, designed to class 
Al twenty years with the American Shipmasters’ Asso- 
ciation, besides being made extra strong to carry dead 
weight cargo in any part of the world. They have 
triple expansion, surface condensing engines, with cor- 
rugated furnaces and two steel boilers each, adapted 
to carry a steam pressure of 160 pounds. Each has 
steel pole masts, steam windlass, four double steam 
hoisters, steam steering gear, steam reversing gear, 
ete., and they are said to be the first American vessels 
built with steel foreecastles above deck, steel midship 
house, and steel full poop, after the fashion of the con- 
siderable class of English freight steamers styled 
* tramps.” 

The Mackinaw left the yard of her builders last Oc- 
tober and proceeded to Buffalo under her own steam, 
making twelve knots an hour. Here she was placed in 
the Union Dry Dock, and a row of rivets was cut out 
all around her amidships, following along seams and 
butts with the necessary irregularity consequent upon 
a proper breaking of butts as called for by the classifi- 
cation rules. A strong amidships bulkhead forward of 
the fireroom rendered the after section watertight, and, 
while the vessel was building, a temporary steel “‘ par- 
tial bulkhead ” had been fitted in the after part part of 
the forward section, clear of all broken butts. To 
make the forward body tight it was calked and stiffen- 
ed with shores about this temporary balkhead, and 
the forward section rested upon greased launching 
ways. Tackle being fitted to this section, and power 
applied, the two parts were made to slide apart with 
the greatest ease as soon as the last rivet was cut out. 
This work was condueted under the superintendence 
of Mr. Williams, of F. W. Wheeler & Co. 

When water had been let into the dock, it was found 
that the after section, without any ballast, balanced 
itself beautifally, drawing 9 feet 4 inches at one end 
and 9 feet 3 inches at the other end. The forward sec- 
tion, not having any machinery in it, required 100 
tons of ballast at its after end, and floated at 6 feet 6 
inches forward and 8 feet 6 inchesaft. The ends of the 
plates where divided were protected with 3 inches of 
oak, and the two sections were thus started on their 
travels through the Welland Canal and down Lake 
Ontario, as shown in one of the views. The after sec- 
tion, containing the machinery, had steam in one 


boiler, and backed at the rate of seventy revolutions 
per minute, steaming stern first, as if this was the pro- 
per way to go, while the forward section followed in 
charge of two tugs. Thus Lake Ontario was traversed 
and forty-three canal locks passed, besides several se- 
ries of rapids, before Montreal was reached, the trip 
occupying about eleven days. At the latter city the 
two sections were placed on greased ways in Tate’s 
dry dock, one of the views being a photograph show- 
ing the vessel in this position, and when the parts were 
closed in upon each other, the butts came together so 
closely that a knife blade could not be inserted be- 
tween the plates. The reriveting was accomplished 
with facility in the usual way, and the vessel was 
floated out of the dock a complete hull, defying the 
eye of any expert to tell where the severance had been 
made. 

It is said that Mr. Wheeler is figuring with several 
other steamship companies engaged in the coasting 
trade for the building of similar ocean steamships, 
besides contracting with the Saginaw Steel Steamship 
Company for two more vessels to be duplicates of the 
one deseribed. The officers of the latter company are 
Hon. Arthur Hill, President; Samuel Holmes, Vice- 
President; and James Jerome, Secretary and Treasurer. 
The vessels are to be run in the coasting coal trade. 

There has been a great increase in shipbuilding at 
lake ports for the past three years. In the fiscal year 
ending July 1, 1887, there were built on the lakes, ac- 
cording to the government reports, 152 vessels, with a 
total tonnage of 56,488, or about twice that built for 
each of the four preceding years. In 1888 the activity 
in this line was sti]l more marked, there being 222 ves- 
sels built, whose tonnage was 1 103; while in 1889 
there were 225 vessels built, of 1v.,J80 aggregate ton- 
nage. This is only 8 tons less for the last two years 
than the aggregate of the shipbuilding on the entire 
seaboard of the country, while the average size of the 
vessels built on the lakes was more than three times 
that of those built on the seaboard. It is expected 
that the increase in tonnage built on the lakes the 
past year will be yet greater by very considerable 
figures, for one firm alone, the Globe Iron Works Com- 
pany, of Cleveland, has put afloat ten vessels, with a 
total tonnage of about 30,000, and the great iron works 
combination of Chicago, heretofore the principal 
manufacturer of steel plates and beams for lake vessels, 
has now gone actively into the business of building 
steel vessels for the lake trade. 

Nearly all the coal shipments are from, and a large 
proportion of the ore receipts at, the Lake Erie ports 
of Cleveland, Ashtabula, Fairport, Buffalo, Erie, San- 
dusky, Toledo, and Lorain, where immense docks have 
been constructed for the traffic, with large storage 
capacity, and complete steam-operated handling ap- 
paratus. 

The grain trade this year has been phenomenally 
large. It is principally between Chicago, West Su- 
perior, Duluth, and Milwaukee at the western, and 
Buffalo at the eastern terminals of water navigation. 
On the line of the Northern Pacific and its branches 
the elevators are all full, and immense piles of grain iu 
bags, covered by temporary sheds, have been waiting 
weeks for cars in which to load the overflowing pro- 
duct, while the elevators at the eastern end of the line 
are also all full. The increased wheat yield this year 
has been largely in eastern Oregon and Washington, 
but with the crop possibilities now quite in sight, should 
a uniformly favorable season be experienced throughout 
the great wheat belt in the Northwest, the quantities 
which would be offered for transportation would quite 
dwarf all the facilities which have been provided 
therefor, on the great lakes as well as on the rail- 
roads and canals. On such a solid basis it is difficult 
to see how shipbuilders on the great lakes can be too 
sanguine in their calculations for a continued rapid 
growth of their business, and in the establishment of 
the necessary plant and the perfecting of all the ap- 
pliances therefor it is only natural that they should 
also reach out for opportunities, and try and devise 
means, by which they may actively compete with the 
shipbnilders of the seaboard, in which they have al- 
ready made a beginning by the building of the Mack- 
inaw and Keweenaw. 
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Cataphoric Medication. 


The question of the absorption into the skin of solu- 
tions by means of electric currents has been, says Dr. 
8. Ehrmann, of Vienna, the subject of many experi- 
ments with me since Prof. Wagner first started the 
discussion by his researches on the cataphoresis of 
cocaine ; and I have at last hit on a very simple experi- 
ment. Take two similar glass vessels, with zine elec- 
trodes at the bottom, and fill with a very weak solu- 
tion of methyl blue ; and if an individual places one of 
his hands in each vessel, then when a constant current 
of 10 to 20 milliamperes is allowed to pass for five or 
ten minutes, the hand in the anode vessel becomes 
covered with blue spots, while the other is not marked. 
The spots appear most on the back of the hand, where 
the hair and fatty glands are situated. In the palm 








and round the nails they do not occur. 
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Automatic Sheet Feeder Wanted for Printing 
Presses, 
To the Editor of the Scientific American: 

It has always seemed to ime that there lies a fortune 
in store for the inventor who devises a successful auto- 
matic feeder for all classes of printing presses. Many 
more intricate operations are performed automatically, 
and the writer has always maintained that eventually 
paper would be fed to all presses by mechanical means 
as successfully as the sheets are now counted automati- 
cally by the ingenious counting device universally used 
on printing presses, HENRI GERARD. 

New York, December, 1890. 
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The Belt Probiem. 
To the Editor of the Scientific American: 

The explanation of my belt problein of October 4, as 
given in the issue of December 13, seems sound at first 
glance, but is your correspondent correct ? According 
to the calculation he makes, the outer belt will! travel 
25 feet per minute faster than the inner one, or about 
one inch to every revolution of the i2 inch pulley. Prac- 
tically, there is nothing Jike this difference in the mo- 
tion of the two beits ; it is merely a creeping, which is 
slow, positive, and almost irresistible. Then this 
creeping will vary, as we have shown, if the sides of 
the leather be reversed. For example, if the outside 
of a belt be unyielding and the inside flexible, its 
thicknesses must be added to the diameter of the 
driving pulley to get ite travel; that is to say, the 
belt will travel faster than the surface of the pulley on 
which it runs. Then, if an unyielding side of another 
belt lies on this belt and the flexible side outward, we 
have two surfaces in contact that, theoretically, travel 
at the same speed, and there is no creeping. Practi- 
cally, these conditions can only exist in part. 

We infer, then, that the so-called creeping is caused 
by the crimping of one side of a belt and stretching of 
the other, in certain proportions, just where the belts 
come in contact with and leave the pulley surfaces. 

QUIRK. 








te 
Aerial Navigation. 
To the Editor of the Scientifie American : 

Ever since aluminum began to be produced more 
chezply, and especially now that it is promised at 
prices that will compete with iron, I have thought the 
time was fully come when this metal, in conjunction 
with electricity, ought to solve the problem of aerial 
navigation. Will some one of the many skilled me- 
chanics or inventors who read your journal tell us 
what, if any, is the obstacle in the way of constructing 
a practical air ship? It seems to me the problem re- 
solves itself into this: To make an engine powerful 
enough to raise itself and the car containing it into the 
air and propel it along. There can be no doubt that 
the screw is the proper means of lifting and propelling 
an air ship. The storage battery electrical engine, I 
suppose, will give the most power according to its 
weight. 

Now, the fatal defect has been that the weight of the 
engine has been greater than the lifting power of the 
screw which it would set in motion. Bat supposing all 
possible parts of the engine and containing car were 
made of aluminum, would not enough weight be taken 
off without reducing the power to lift the car into the 
air and propel it ? If experience proves that the weight 
is still too great for the power, could not a compromise 
be effected with gas, so that the car should be forced 
to rise, and yet be easily controiled and rapidly moved 
in spite of air currents? It does seem to me that this 
should be practicable with the aid of aluminum, which 
is some three times lighter than steel, with the same 
strength. 

From my youth up it has been a dream of mine that 
I should see men traversing the air in safe and com- 
modious cars, from the aerial road cart holding one or 
two to the mammoth air ship holding a thousand, di- 
recting them at pleasure in any direction, setting at 
defiance all topographical obstructions, such as bad 
roads, overflowed rivers, pathless forests, and rocky 
walls. Shall not the 19th century be crowned by the 
construction of an air ship which shall excel all present 
methods of traveling in ease, comfort, rapidity, and 
safety? Yes, safety, for there is no reason why this 
contrivance should not be the least liable to accident, 
if properly constructed. 

I should be glad to hear from some one who is post- 
ed on this interesting subject. JamMEsS H. Rox 

Riverside, Cal., December, 1890. 
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E. C. F. suggests that the explanation of the pres- 
ence of a snake on the top of a barn, as recently de- 
scribed by C. A. in the SCIENTIFIC AMERICAN, may be 
found in the fact that hawks occasionally capture 
snakes and fly away with them, and in the combat 
which occurs in the air the hawk is sometimes com- 
pelled to release his grasp and the snake falls, landing 
upon the barn or whatever may be below the scene of 
battle. 
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OPTICAL ILLUSIONS ADAPTED TO THE LANTERN. 
BY 6&O. B. BOTEKINS. 

An interesting illusion produced by three coins—pre- 
ferably silver dollars—consists in placing the pieces in 
a row and removing the cepter one from between the 
others st right angles to the line upon whieh they 
were al! originally arranged uotil the distance between 











Fig. 1.-OPTICAL EXPERIMENT WITH THREE DISKS. 


the moved coin and either of the others is adjudged to 
be equal to the combined diameters of the three coins, 
then measuring the distance. It is found almost with- 
out exeeption thatthe operator fails to move the 
eoin far enongh by its own diameter, or more. This 
simple experiment when shown in the lantern is much 
more effective than when viewed directly. To adapt 
it to lantern use, a spring slide holder like that 
shown in Fig. 1 is fitted to the lantern front, and be- 
neath the springs are placed two plates of thin glass. 
Upon the inner glass near the upper part of its ex- 
posed surface are cemented two disks of paper five- 
sixteenths inch in diameter and separated a distance 
equal to the diameter of one of the disks. On the} 
inner surface of the second glass plate is cemented a 
third disk like the other two. This is attached to the | 
plate near its lower edge, and the plate is arranged so 
as to bring the three disks in line, as shown in Fig. 1. 

By arranging the three disks in a row and project-| 
ing them on the screen and taking the distance across | 
the three, at the screen, with a pair of large dividers, 
the experiment is made ready. Now the central disk 
is moved down in the lantern (as in Fig. 2), and of 
course the image moves upwardly on the screen. Let 
any spectator say when the distance between the mov- 
ing disk and either of the others is equal to the dis- 
tance taken by the dividers, then apply the dividers. 
It will be found that the best eye will be greatly 
deceived. It is not uncommon to find the best eye 
measurements wrong by a foot or more. 

The probabie explanation of this great error in eye 
measurement is that nearly every one has perhaps 
alinost unconsciously the expectation of seeing the 
disks arranged on the apexes of an equi- 
lateral triangle, so that what he does see 
in reality is a distance exactly three times 
as great as is required to fulfill his expec- 
tations 

In Pig. 3 is illustrated apparatus for 
exhibiting in a lantern Professor Thomp- 
son's curious illusion of the 
concentric rings. As is well 
known, it is necessary to give 
the rings a gyratory motion 
like that required in rinsing 
out a pail, to give the rings 
the appearance of turning. 
This is accomplished in the 
lantern by a movable holder 
which 
pendulam bar pivoted to the 
center of the holder and to 
the support. The end of the 
holder which receives the slide 
is apertared and provided 
with two curved springs. The 
opposite end is farnished with 
a circular hole through which 
projects an eeecentric mount- 
ed on a stud projecting from 
the support. By turning the 
eccentric by mean of the at- 
tached handle, the slide is 
swung around in a circular 
path and the desired effect is 
prodaced on the screen.* 

The pecoliar whirling effect | 
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A MILITARY SUSPENSION BRIDGE. 
The necessity of securing good communications for 
armies on a march has presented itself imperiousiy in 





| war, in all times, and, among the accessory problems 


that proceed from it, there is none more difficult to 
solve than that of the crossing of watercourses. 

Whether it is a question of repairing a broken-down 
bridge or of constructing an entirely new one, it may 
be said that the activity and science of military en- 
gineers at all epochs have been exerted upon this 
problem, and have given it numerous solutions, but 
solutions that borrow a character which is in a mea- 
sure precarious, from the ingenious art itself, and 
which they require for the utilization of the local re- 
sources in each particular case. 

There are no universal recipes that permit of acting 
with certainty and without tentatives. During the 
wert of the rebellion, the Americans, it is true, adopted 
a system that was quite uniform, and that might 
strictly be considered as constituting a method, but this 
system is not capable of being transported every where. 











Fig. 2.-CENTRAL DISK REMOVED FROM THE OTHERS 
THREE TIMES ITS OWN DIAMETER. 


It supposes, in fact, the proximity of pretty large sup- 
plies of wood for rapidly forming the huge seaffoldings 
of the high trestles, almost without assemblages, by 
Now this modus operandi is perfectly 
justified in the midst of the great forests of America, 
but it would be impossible to apply it in our country, 
when it became a question of crossing quite a wide and 
somewhat shallow gap. For railway bridges, where 
the conditions of strength are very imperative, it has 
been deemed advisable in time of peace to prepare a 


| materiel of steel girders in separable parts that will 


permit of rapidly reconstructing bridges destroyed by 
the enemy. While, during the war of 1870-71, the re- 
pair of a railway bridge always required thirty days, 
we may rest sure that the materiel; that we now pos- 
sess will permit of effecting the same work in less than 
thirty hours. 

Yet it could not be expected that thiscostly materiel, 
in as large a quantity as we suppose it to be, would 
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is thought to be due partly to irradiation and partly suffice to repair the innumerable breaks that an army 


may meet with upon its route, in its zone of maneuvers. 

Roads, especially in mountainous countries, offer a 
nearly uninterrupted succession of bridges and cul- 
verts that the enemy will, not fail to blow up. It will 
be necessary to re-establish these, and it would be im- 
possible to think of satisfying such exigencies with 
equipments prepared in advance and in sufficient quan- 
tity, the carriage of which, at all events, would greatly 
encumber an army. It will always be necessary to 
reckon, for a large part, upon the atilization of ma- 
terials found in situ, and what can be done is to pre- 





Fig. 3.—PROF. THOMPSON’S OPTICAL ILLUSION ADAPTED 
TO THE LANTERN. 


pare for such utilization by carrying along the ac- 
eessories which are indispensable and not very cum- 
bersome, and that are capable of greatly abridging 
the period of performing the work. 

The lattice girder of the Howe American system 
lends itself to the application of this method. The 
wood that constitutes the heavy and cumbersome part 
of the construction is found in place in America, and 
all that has to be done is to carry along the iron work 
(the diagonal braces and tension rods), the manufac- 
ture of which requires special tools and some little 
time. But, as redaced as we suppose it, the work on 
the frame of the American truss is considerable, and 
often exceeds the limits of an improvisation. The 
idea, then, naturally presents itself of stretching ca- 
bles over the space to be crossed and of suspending a 
flooring therefrom. We thus obtain a suspension 
bridge. 

The invention of suspension bridges, in their mili- 
tary applications, does not date from yesterday. If 
we are to believe ancient history, the bridge that 
Xerxes threw across the Hellespont was constructed 
upon this system, which presents two undoubted ad- 
vantages, viz., saving in waterial and a lightness that 
permits of its being applied better than any other to 
the crossing of wide intervals. 

In cable bridges, the parts all work by traction. 
Now we know that the pieces under tension way be of 
wuch smaller section than when they have to work by 
flexion, or even by compression. A simple comparison 
will render this consideration more striking. It suffices 
to cite the example of a rope-dancer walking upon a 
nearly invisible wire from 20 to 25 feet in length. This 
wire gets its resistance from the strength of its points 
of attachment ; but we ask what dimensions it would 
be necessary to give, on the contrary, to a bar of iron 

of the same length and resting freely upon 
J its two bearing points, in order that it 








\ may support the weight of a man. There 
is no doubt, moreover, that, from a mili- 








Fig. 2.-PROFILE OF THE BRIDGE. 
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Fig. 1.—GISCLARD's NEW MILITARY 









tary point of view, suspension bridges 
present valuable advantages, aside from 


Fig. 3. 


WOODEN FRAME. the relative lightness of the materials of 


which they are composed, 
and which render them easily 
transportable. Owing to the 
wide spaces that they permit 
of crossing without the aid of 
intermediate bearing points, 
they especially render possi- 
ble the passage of deep ra- 
vines and swiftstreams. Un- 
fortunately, their advantages 
are offset by quite a number 
of defects that can be abated 
only in a certain measure— 
the extreme mobility of the 
bridge, in consequence of the 
distortions and oscillations 
which occur under a rolling 
load, and, besides, the diffi- 
eulty of forming, upon the 
two banks, points of attach- 
ment strong enough to resist 
the traction of the cables sup- 
porting the floor. Parabolic 
cable bridges are better 
adapted for the crossing of 
wide spaces. In certain wili- 
tary applications, suspension 
bridges 125 feet in length have 
been improvised. But, as the 
initial tensions are feeble, the 
passage of the least load suf- 
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fices to cause important distortions that are shown by 
oscillations in every direction. In permanent structures 
we succeed in remedying this extreme wobility by 
various artifices that it would be impossible to employ 
in improvised work. The lightness and slight rigidity 
of the flooring further increase these defects to the 
point of rendering the passage inconvenient and dan- 
gerous. So there is no example of the use of bridges of 
this sortin war. Those of which a description is given 
in certain special works have been constructed merely 
by way of experiment by regiments of pontonniers or 
by engineer corps. 

The only military applications of suspension bridges 
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(the rope bridge made on this occasion having been 
stretched over a space of 90 feet, and having been 
eapable of giving passage to the entire artillery); the 
repair of the bridge of Romans over the Isere, effected 
in 1314 by the French army ; and, finally, the rope and 
boat bridge constructed by the English over the Adour 
during the same year. 








The celebrated rope bridge of Chambo was 125 feet in 


the Indies, the length of the Chouka bridge, on chains, 
was 150 feet. 
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usually employed in suspension bridges, Commander of 
Engineers Gisclard has endeavored to combine the ad 
vantages of both, and, at the same time, to get rid of 
their inconveniences. 

To define the type devised by this officer, and expe- 
rimented with in 1888 at Grenoble, it may be said that 
the horizontal flooring rests upon a series of wooden 





Similar foot bridges are much used in the Cordilleras. | frames spaced 13 feet apart (Figs. 1 and 2). These 
| frames (Fig. 3) are themselves supported beneath by) 
length and 64¢ feet in width. A still larger bridge of | metallic cables forming a parabolic curve 

the same kind connected Quito and Lima. Finally, in 


This arrangewent would enter the system of the first 
type that we examined, but the inventor has succeed 
ed in combining a parabolic support with a strong 

















that we can cite are those of the second class, or 
bridges upon chains; but then these applications are 
relatively numerous. 

We have already mentioned the crossing of the 
Hellespont by Xerxes—a fact that carries us back to a 
respectable antiquity. Let us add to this the bridge 
thrown by the Swiss over the Po, near Casal, in 1515 ; 
the cable bridge thrown over the Clain at the siege of 
Poitiers in 1569, by Admiral Coligny ; the rope bridges 
that Henri, Prince of Orange, made use of in his enter- 
prises against Gand and Bruges in 1681 ; those used by 
the French in Italy in the war of 1742 ; and, under the 
empire, the repair of the bridge of Alcantara in Spain, 





done by Colonel Sturgeon during the campaign of 1310 


Although the applications of this type are so numer- 
ous, while there exists (at least from a military point of 
view) none of the parabolic cable type, we must con- 
clude that it is really easier to improvise the first than 
the second. 

Its distortions are infinitely more limited, and, upon 
the whole, it is easy to obtain the solid attachments 
that are required by multiplying the number of the 
anchorage piles on the banks. Its worst drawback is 
the curve assumed by the flooring laid upon the 
eables. Wagons move too fast in the descent, and, 





provided that they are heavily loaded, ascend with the | 
greatest difficulty. 
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REPAIRING THE STEAMSHIP LA CHAMPAGNE—APPLICATION OF AN ADJUSTABLE BOW AND STERN DOUK.—(See page do.) 


horizontal traction at the very level of the flooring 
The extremities of the uprights serve, in fact, as sum 
mits to diagonal metallic cable ties which are connect- 
ed in fours, at the level of the flooring, with forged 
iron rings. There is thus formed a series of triangular 
meshes, which, as a whole, cannot get out of shape 
The extreme rings are acted upon by tension blocks 
that are affixed to each bank at the same points of 
support as the principal cables. The rigidity of the 
system is therefore assured by the double traction 
starting from each of the four points of support 

The putting of such a bridge in place is very easy, 


|requires no special material, and can be performed 


Struck by the inconveniences of the two systems | without danger, by unskilled men. It consists in first 
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placing the two principal cables «cross the ravine, 
while the entire upper system, composed of uprights 
and metallic cables, is assembled upon one of the banks. 
The bases of the uprights are provided with grooved 
pieces that engage with the principal cables, so that 
the whole upper part can be made to slide and be led 
into place by drawing here and there upon the 
anchorages. 

Lastly, the entire affair is tightened by means of 
pulleys affixed to the last uprights, near the bank, 
and the flooring is laid according to the usual 
method. 

Trials of this system were made with a 70 foot bridge 
im 1886 at the proving grounds of Satory, at Versailles, 
and, in 1887, and 1888, at the fortification moats of 
Grenoble, and gave the happiest of results. 

The successive tests to which this bridge has been 
submitted have been carried as far as to 460 pounds to 
the running foot or the equivalent in roiling load. A 
446 inch gun with its caisson and team, two carriages 
attached one behind the other and weighing 11,000 Ib., 
and columns of infantry four abreast, defiling on a run 
or even at a cadenced gymnastic pace, have crossed 
without any perceptible oscillations being noticed. It 





will be seen that bridges of this kind are capable of 
rendering the greatest services in war, and their con- 
struction is so simple that it is not impossible to im- 
provise them.—Za Nature. 

_—_—_—_—_—_—_—_— ->-eo 


REPAIRING THE STEAMSHIP LA CHAMPAGNE WITH 
AN ADJUSTABLE BOW AND STERN DOCK. 

The steamship La Champagne, of the Compagnie 
Generale Transatlantique, was recently in collision 
with the English steamer Lisbonense in the Bay of New 
York, off Sandy Hook. In the collision a large section 


of the etem of the French steamer was broken short off | 


and with a number of plates still adhering to it was 
carried off by the other steamer. La Champagne was 
on her outward voyage with a full cargo and passen- 
wer list; the other wasinward bound. As most of the 
injuries were above the water line, both steamers 
reached their docks in safety. 


We illustrate the operation of repairing the French | 
ship, while lying at the French line pier 42 N. R., in| 


performing which, a bow and stern dock, as it is 
termed, the snecessor to the old-fashioned coffer dam, 
was employed. The structure is made under patents 
owned and operated by Henry P. Kirkham & Son, of 
78 and 80 Broad Street, New York, and in this instance 


as in the nomerous other ones in which it has been | which bars passed which were free to slide back and 


employed, proved of the highest degree of utility. By 
ite use an entire new stem piece and a number of plates 
were put into the steamer without discharging her 
cargo. As some of the injuries extended below the 
water line, and as it was decided to put in a complete 
stem piece to satisfy the requirements of the insurance 
inspectors, the forefoot of the steamer had to be ex- 
posed 

The bow and stern dock is in principle a large box or 
caisson with water-tight bottom and three water-tight 
sides. The sides are double so as to form water tanks, 
which, by proper manipulation of the valves, can be 
filled or emptied singly. This enables the appliance to 
be handled with the greatest freedom of action, ac- 
cording to the requirements of the case. The fourth 
side is closed by a species of leaf doors, whose construc- 
tion is shown in the diagram. 

These doors consist of a series of planks arranged 
one above the other with their flat sides in contact. 
All the planks on one side are pivoted by a steel pin 
passing through their ends exactly as the sticks of a 
fan are fastened together. There are two sets of planks 
thus arranged, each set corresponding to one fold of a 
double door. The planks vary in length, those at the 
top being the shortest, so that an opening is left be- 
tween thew approximating in shape to the cross sec- 
tion of a ship. Heavy padding covered with canvas 
extends over the ends of the planks, and the canvas is 
also caried outside so as to cover their joints as with 
asheet. Each plank is three inches thick and twelve 
inches wide. The caisson used on the steamer in ques- 
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water within the body is then pumped down to the 
level necessary for the workmen, and as much of the 
ship as desired is exposed. 

The floor of the caisson, as will be seen from the plan 
view, extends well outward, so as to give a base for 
the doors to work upon. The steel pins on which the 
doors work have also two or three intermediate con- 
nections, by heavy eye bolts, with the caisson. 

In the old form of coffer dam the profile of theopen- 
ing for the admission of the ship had to be specially 
determined for each case. This was sometimes done 
by inside measurement of the vessel, in which case the 
deadwood of a wooden ship or the cement filling of 
an iron ship often obstructed operations. In one in- 
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PLAN AND ELEVATION OF BOW AND STERN DOCK, 
WITH LEAF DOORS. 


| Stance, the cement filling of a steamship extended 19 
| feet upward from the keel, sothat no measurement 
whatever could be taken. Sometimes a beam of wood 
with a number of holes bored through it, through 


|forward, was used. It represented a gigantic comb. 
| Lowered over the side of the ship and pressed against 
its side, the bars would be thrust back, so as to give 
| the points for determining the desired profile. Some- 
| times a wooden template was made by guess, and the 
final adjustment of the template was made by a diver. 
|Of course, where the lines ofa ship are known, the 
opening can be made from these. All this trouble is} 
done away with by the leaf doors of the stern dock 
shown in our illustrations. 

The new stem piece, which was inserted in place of 
the one broken in the collision, was forged by the 
Paterson Iron Co., of Paterson, N. J. It is of iron, 
like its predecessor. It was received by the Morgan 
Iron Works, of this city, as a straight bar of iron, 4 by 
13 inches in section, and 4€ feet long, with the front 
corners rounded off. The first operation was the bend- 
ing. A special furnace was built for the purpose, and 
the great mass was gradually brought into shape. 
After bending, a piece had to be planed off at the base 
obliquely to give what is known as the “scarf,” a 
species of feather edge, where it lapped over the fore- 
foot of the steamer, which was correspondingly scarfed 
to receive it. This scarf in the stem was planed out, 
The bent stem was mounted on the bed of a planer, 
and the cuts were taken across it at right angles to its 
axis, each cut, therefore, being only 13 inches long. 
Four hundred holes in two rows were then drilled for 
its entire length to receive the rivets by which the 
plates were attached. The aggregate length of these 
holes is about 180 feet. It took 72 hours’ work, day 








tion was 42 feet long over all, 32 feet wide, and 22 
feet deep. 

In use, it is floated into position off the bow or 
stern of a steamer, and the doors are swung back 
to some extent, so as to enlarge the opening. It 
is then, by means of some cables strung out to- 
ward the stern or bow of a ship, as the case may 
be, drawn back into position. Before being placed 
beneath the ship, keel blocks may be secured by 
dogs as in regular dry dock practice if it is deemed 
necessary. When in position, the doors are 
swung in against the sides of the ship. The 
freedom of action of the planks, which is, however, 
limited to some extent by a slack chain attached to 
them by ring bolts, enables them to take precisely the 
shape of the cross section of the vessel, whatever it 
may be. If necessary they may be driven into place by 
a tug boat striking them with her bow. When all is 
solidly secared, the caisson is pumped out to any de 
sired extent. Its flotation may be diminished by 
leaving the sides full of water. This does away with 
such bracing as would otherwise be requisite. The 
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WEBSTER'S PRINTER'S COMPOSING STICK. 


and night, to shape, drill, and scarf this piece. The 
old stem broke short off in the collision. It is not be- 
lieved that the new stem would suffer to anything like 
the same extent in a similar collision. 

The space immediately back of the stem for a few 
| feet is to be filled with a concrete filling. A mixture of 
hydraulic cement with blocks of wood and other ma- 
terial was removed in the operations of cutting out for 
the introduction of the new piece. This will be re- 
placed with fresh material. 
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An Experiment in Tanning by Electricity. 

A couple of months ago A. Zwierzchowski came from 
France to introduce the new method of tanning by 
electricity to the American tanners. We believe he 
came here with the understanding that at least one 
firm, a member of which had been in Paris during the 
summer, would take hold of the invention if it was 
what it was represented to be. Mr. Zwierzchowski 
made himself and his errand known to several of the 
leading producers of leather in New York. He was 
courteously received and attentively listened to. But 
he did not succeed in persuading any of the tanners to 
take shares in his enterprise. They would gono further 
than to propose the application to the invention of a 
test which had been proposed by Mr. Jackson 8. Schultz 
fourteen months before. 

This test was as follows: ‘‘Prepare two circular revolv- 
ing vats. Into each of the vats shall be placed a given 
quantity of extract liquor, and the same number and 
quantity in pounds of prepared sides. In short, the con- 
ditions shall in all respects be equal. To the one vat shall 
be added the electric current and to the other there shall 
be no electric current. After revolving these vats for 
a sufficient time to tan the sides accompanied by elec- 
tricity, they shall be taken out. If, on examination, 
the sides in the vat which has not had the advantages 
of electricity should require more time, such time 
shall be taken and credited to the account of elec- 
tricity.” 

Mr. Zwierzchowski, finding that this was the only 
course left to him, agreed to the conditions, with the 
proviso that everything should be done secretly, and 
that each witness of the examination should pledge 
himself in advance not to disclose what transpired un- 
less he had the consent of all the others to do so. Un- 
der this arrangement the experiment was tried at the 
factory of T. P. Howell & Co., of Newark. The result 
was exactly what Mr. Schultz had anticipated. It was 
shown conclusively that the revolving vat which was 
not subject to the electrical current tanned leather as 
fast and as well as the other. 

When the reporters of the daily papers got on the 
scent, it became our duty to tell the story exactly as it 
was. To sum up the whole matter, the vats «{ the tan- 
aers can be propelled by electricity or without it ; there 
isno harm doneif it is used, nor any <ood if it isn’t 
used. We have two specimens of leather before us, 
one tanned electrically, the other not ; the same time 
was employed on the production of each ; the latter is 
fully as well tanned as the former—if anything, a little 
better.—Shoe and Leather Reporter. 

OO 
An International Copyright. 

The Cincinnati Hnquirer gives an abbreviated 
analysis of the international copyright bill which 
passed the House of Representatives a few days ago, 
and is likely to pass the Senate without further amend- 
ment. The proposition of the bill is to permit foreigners 
to take American copyright on the same basis as Ame- 
rican citizens in three cases: First, when the nation 
of the foreigner permits copyright to American citizens 
on substantially the same basis as its own citizens ; 
second, when the nation of the foreigner gives to 
American citizens copyright privileges similar to those 
provided for in this bill ; third, when the nation of the 
foreigner is the party to an international agreement 
providing for reciprocity in copyright, by the terms of 
which agreement the United States can become a party 
thereto at its pleasure. A subsidiary but important 
proposition to the bill is that all books copyrighted 
under the proposed act shall be printed from type set 
within the United States or from plates made there- 


from. 
——— me te 


A DOUBLE TYPE COMPOSING STICK. 

The device shown herewith, which has been patent- 
by Mr. James G. Webster, is designed to practically 
serve the purpose of two printer’s composing sticks, 
and is designed especially to meet the requirements of 
printers where the variety of work demands quick 
adaptation, accuracy, and convenience. The side 
flange of the stick has a longitudinal slot through 
nearly its whole length, along which travels the 
thumb serew by which the main set bar or knee 
is held in place and adjusted as desired for any 
required measure. The other set bar is shorter, 
and is fitted to slide in and along the base part of 
the main knee in a similar manner, being adjusted 
in the desired position by a separable thumb-screw, 
the finger-piece of which may be placed on the 
outside if preferred. Both sides of the main knee 
are beveled away at the bottom, where it crosses 
and rests on the broad flat body of the stick where 
the feet of the type rest. The inside of the other 
knee, and also the inside of the end piece, are similarly 
beveled at the base, thus doing away with right-angled 
seats for the feet of the type, which are not always ac- 
curately made, and which are liable to become imper- 
fect when the stick is not well taken care of. These bot- 
tom bevels also allow the types to more readily adjust 
themselves squarely on their feet. For further infor- 
mation relative to this invention address Messrs. Web- 
ster & Smith, St. Johns, Province of Quebec, Canada 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


Car Coupltine.—Samuel B. and 
James R. Sadler and David M. Carter, Fairfield, N. C. 
This is a device in which the latch for holding the 
coupling pin elevated is movable forward to release the 
pin, the trigger therefor being arranged for operation 
by the coupling devices of the meeting car, whereby 
the cars on coming together will be automatically 
coupled, while they may be uncoapled from either side 
or the top of the car. 





Electrical. 


PRINTING TELEGRAPH.—William W. 
Taylor, Mansfield, Mass. This invention covers type- 
writers eleetrically connected, with a paper supply 
rfounted on and automatically fed from the carriages, a 
knife to cut off the paper when required, with other 
novel features, the invention being an improvement on 
a former patented invention of the same inventor for 
automatically printing and delivering messages into a 
public or private receptacle. 

HOLDER FOR LAMPs, ETC.—George L. 
Batchelder, Bloomington, Ill, This is a device for sus- 
pending electric lamps and hoods, designed to be 
readily operated, and so arranged that either or both 
may be conveniently lowered by a single rope. 





DRESSING AND THREAD CUTTING 
Too.,—Samue! T. Harrison, Skipanon, Oregon. This 
is a combination tool of simple construction designed 
tobe readily applied to a wagon axle to dress it and cut 
a new thread, or to cut new threads on pipes or bolts, 
without removing any of the parts from the wagon or 
article on which they are held, 


Can Bopy MAKING MACHINE. — 
Mathias Jensen, Astoria, Oregon. This is a machine 
for forming sheet metal can bodies, designed to be 
simple and durable in construction, not liable to get 
out of order, and not requiring the attention of askiiled 
workman, thereby reducing the cost of such work, the 
invention covering various novel details and combina- 
tions of parts. . 





Agricultural, 


PLANTER AND FERTILIZER DISTRI- 
BUTER.—William E. Tucker, Jackson, Ga. This in- 
vention relates more particularly to what are known as 
“ walking ‘planters’ and “vibrating hoppers,” and 
provides a machine designed to be as weli adapted for 
planting as distributing, and with which the seeding or 
fertilizing can be done at the same time as the plowing. 


CLEVIS AND WRENCH BOLT.—George 
Evans, Clarksdale, Miss. This is a combination imple- 
ment, the clevis dispensing with the lap ring and keep- 
ing the singletree up higher from the ground, making it 
less liable for the trace chains to get under the horses’ 
feet in turning, while the wrench bolt is adapted either 
to secure the clevis to the plow beam or to be used sepa- 
rately as a wrench. 





Miscellaneous, 


WALKING CANE, ETC. — Ewald Hofel, 
Lugau, Germany. This is a new article of manufacture 
consisting of a flexible metallic core having a handle 
and ferrule, and a covering formed of unbroken conical 
tubes colored and varnished, the apex of one cone en- 
tering the base of the next and being glued therein, 
there being utilized in the manufacture the discarded 
paper cop tubes employed in connection with the manu- 
facture of textile fabrics. 


Noses GUARD FOR EYEGLASSES. — 
William Dengler, New York City. This is a clamping 
guard attachment with two independent limbs secured 
by one end of each to the ends of a nose clamping 
plate, their other ends being held by a binding screw to 
the lens post, affording a light and strong attachment of 
the nose guard to the lenses. 


WELL StnkIneG MACHINE.—Henry H. 
Davenport and Dalton A. Brosius, Vermillion, South 
Dakota. According to this invention the drill rope or 
chain carrying the usual drilling tool passes around a 
pulley held adjustable in a lever to change the drop of 
the tool, the invention also covering other novel details 
and combinations of parts in a simple and durable ma- 
chine designed to be very effective in operation. 


Toy Gamg.—Julian F. Burd, Dupuyer, 
Montana. This invention relates to an improvement in 
toy games of the ball and pocket type, the game to be 
played with letters or figures and admitting of many 
variations, the object being to produce a simple and in- 
expensive device which will combine amusement with 
instruction. 


PuzzLe. — Gavin L. Stairs, Maitland, 
Nova Scotia, Canada. This is a game or pizzle in 
which, by tilting and skilifally manipulating a chan- 
neled box or case, balls placed therein are made to roll 
or change their positions till a given goal is reached, 
there being two pairs of balls used, supposed tc repre- 
sent two opposing parties. 

BLACKING OR OILING BrusH. — Ad- 
dison Smith, New York City. This is a brush with a 
vertically swinging lever, with a reversible dauber hav- 
ing bristles on one side and a sponge on the opposite 
side, and especially adapted for the use of ladies, for 
appiying solid or liquid blacking to shoes, and for oil- 
ing or wiping the same, without soiling the hands of 
the operator. 


PROJECTILE.—William Bowman, At- 
chison, Kansas, Longitudinal side passages are formed 
in this projectile from its front end to near the rear, 
where they communicate with transverse paseages, the 
latter intercepting a bore extending forward from the 
butt, whereby it is intended that the gases from the ex- 
piosive fired will enter the passages and give the pro- 
jectile a rotary motion, such as usually obtained by ri- 
fling the barrel. 


WINDMILL ReeunaToR. —John M. 
Lowe, Butler, Ind. Where windmills are used to fili 
water tanks, the device provided by this invention is 
designed to automatically throw the mill into gear 
when the water is low in the tank, and throw it out of 
gear when the tank has been filled, this being effected 
without strain upon either the mill or the pump. 


Ark PumMP GOVERNOR. — Craven R. 
Ord, Montreal, Canada. In a suitable casing is a steam 
inlet connected by a port with the steam oatlet leading 
to the pamp, the steam inlet being connected in the 
usual manner with the boiler while the port is adapted 
to be closed by the reduced end of a cylindrical main 
valve fitted to slide in a cylinder formed on the casing, 
with a spring and auxiliary valve, and other novel 
features, the device forming a simple governor for air 
brakes. 


MAKING Woop anp Om Gas. — 
George Ramadell, New York City. This invention 
covers an apparatus with a non-combustible and non- 
porous bottom for the oil retorts, and with feed pipes 
80 leading to the retorts that the pipes will not become 
choked by the deposition of carbon, while the oil 
vapors will be released before the hottest portion of 
the retorts is reached, and the oil not vaporized will be 
conducted to the hottest surface. 


Fruir Press.— Robert Randall, 
Newark, N. Y. This is a simple and easily worked lever 
press for operation by hand for pressing dried fruits, 
meats, etc., when packing them for market, the box or 
package being readily placed in position to receive the 
pressure, to be kept on as long as desired, and the press 
being also adapted for pressing the juices from fresh 
fruits, 


STRUCTURAL Rops. — Wilhelm Lu- 
brecke, Berlin, Germany. This is a tension and com- 
pression rod composed of a series of parallel metal 
plates bent longitudinally at obtuse angles, the rod 
being adapted to receive joint or pivot bolts at its ex- 
tremities, whereby structures built therewith may be 
readily put together and taken to pieces, and the build- 
ing of bridges will be greatly eimplified. 


TAPESTRY YARN STEAMING. — James 
Hutchison, Newark, N. J, Instead of placing the 
hanks in net frames after leaving the printing drums, 
and sending them thus to the steaming apparatus, this 
invention provides a frame with sets ofyarn sticks to 
hold the hanks set vertically in the frame, whereby the 
yarn is designed to be so supported as to prevent the 
colors from running into each other. 


SEWAGE SLUDGE FERTILZER.—Cresa- 
cre G. Moor, Truro, England. This invention pro- 
vides a process of treating sewage to form a marketable 
manure therefrom, consisting essentially of phosphates 
and ammonia, the matters in suspension being precipi- 
tated in the form of sladge, while the effinent water is 
purified and the sludge distilled, carbonized and cal- 
cined, 

EVAPORATOR. — George H. Brower, 
Roann, Ind. An evaporating pan divided by several 
partitions, and with troughs and passageways arranged 
in connection with the compartments, all arranged 
after a novel plan over a suitable furnace, thus provid- 
ing an efficient apparatus for rapidly producing pure 
sirup from saccharine juices. 


CARAMEL TRAY. — Oscar B. Weaver, 
Williamsport, Pa. This is a device for holding confec- 
tions for shipping, storing, and exhibiting them for 
sale, and is composed of a sheet of fibrous material, 
such as paper, muslin, etc., having intersecting hollow 
ribs forming rows of shallow, flat-bottomed cells, the 
whole coated with paraffine. 


SHELF SUPPORT. — Otto F. Wegener, 
Seattle, Washington. This support consists of a main 
frame and brackets, the latter arranged one above the 
other and made of strips of metal bent to form horizon- 
tal portions, braces, and upright connecting portions, 
the latter lapped against and secured to the main 
frame, making a light, neat-looking, and strong device 
to support a number of shelves. 


CANE AND UMBRELLA. — Charles H. 
Morgan, West Chester, Pa. A hollow tube with detach- 
able ferrule at one end and detachable handle at the 
other end constitutes the body of the cane and the stick 
of the umbrella, and the invention covers various novel 
features, providing a combination article which may be 
used as cane or umbrella, and which may be quickly 
and easily changed from one to the other. 


Snap CatcH FoR BaGs. — Daniel M. 
Read, New York City. A spring-actuated latch having 
a thumb piece is fitted in a slot in one member of the 
frame, being fulcrumed at the edge of the slot, while 
the other member of the frame has a catch to engage 
the latch, the device forming a cheap and practical lock 
for reticules, pocket books, etc., adapted to open with 
the same motion of the hand required in opening the 
parts of the bag or book to which it is applied. 


FineER Lock FOR CHATELAINES.— | Borie 


Wusiness and WPersonal. 





The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publicatson office 
as early as Teeady evel & Eero, 


For Sale—New and second hand i: natin ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Help in yoar studies. I. D, Boyer, Dayton, O. 

Acme engine, 1to5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

Wanted—Southern agency for first clase specialties. 
J. Wallace Hoyt, Chattanooga, Tenn. 

Patent Improved Incubator and Brooder for sale, or 
on royalty. G. H. Bishop, Northport, L. L, N. Y. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Il, 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 2% Columbia St., New York. 

Power presses and dies, Also contractors for special 
machinery. T. KR. & W. J. Ba dale, Rochester, N. Y. 

Screw machines, milling machines, and dril! presses. 
The Garvin Mach. Co., Laight and Canal 8ts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 301. 

Iron, Steel, Copper, and Bronze Drop Forgings of 























Car, stock, J. M, Burt« 


Car, storage battery electric, J. Stephenson. . 
Car, street, J. G. Schneider....... 
Car'tracks. rt rs as for removing obstruct ic iors 


Cars, pilot for street railway, ir» sanks weeeepe 
Cars, platform supporter for tram. J. Stephenson. 
Cardboard, machine for cutting grooves in, 





Carpet stretcher A. EB. Finegan 

Carriage eunshade, D. Argerbright...... 

Carriage top curtains, knob tron for, BD. Cont 0y.. 

Carrier. See Hay carrier. 

Case. See Bottle case. Show vase. 

Cash remster and indicator, A. 1. Blanchard.. 

Cash register and indicator, 1. D. Boyer....... 

Cash indicator and register, C. W. ~ eiss. + A 024, 

Casket handle, M. Bremer. . 

Chain, ornamental, c. bd. Reynolds.. 

Chair attachment, J. W. lipecomb. 

Cc =. sharpener, chalk dust Msollecter, and weight, 

Es EEE: cccce. 0+ 0000000 ercocescencoecene 

heck row attachment, A. Roberis . 

hopper. See Cotton choppes. 

gar rolling machine, C. Boman.. 
amp. Floor clamp, 

amp, J. L. Ackerman. . 

amp, W. J, Shampel 

asp. See Overshoe cias 8. 

lasping strip, spring, a Heller. 

eat, pendent, A. Rh. Ba 

ip adjuatabie , — See for hair, W.C. 

OP. « - esesccccccce. 

Cloth pressing machine, G. W. “Mii 

Clothes lines, adjustable prop for, 

Cluteh, friction, oe C. Hartman........ 

Coin counter, J. Hock. 60006 e&See 

Coin locked box, e a Patterson bin oGenesesee 

Collar, horse, 8. J. 

Collar machine, ty C. *y. Me Nulty 

Collar stiffener, shirt, F.C. 

Coilar stuffing machine heean a MeNulty..... 

Condenser, steam, 1. J. Hartford.........-«se0s«>-+ 


2) 





opebeeees 





every description. Billings & Spencer Co., Hartford, 
Conn 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, alr 
pumps, acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mil), 
Foot and Power Presses, Dril's, Shears, etc.. address J. 
8. & G. F. Simpson, % to % Rodney St.. Brooklyn, N. Y. 


Manhattan packing is self-lubricating. It keeps the 
piston rods bright and smooth. Send for sample and 
price list to Greene, Tweed & Co., 83 Chambers 8t., N. Y. 

Wanted—Specifications of machinery for the treat- 
ment and refining of crude petroleum. Production 
30.000 kilogram per day. Address J. rr. Hey, Ingenieur, 
Strasbourg, Germany. 

Magic Lanterns and Stereopticons of ali prices, 
Views illustrating every subject for public exhibitions, 
ete. £2” A profitable business for a man with small capi- 
tal. Also lanterns for home amusement. 28 page cata- 
logue free. McAllister, Optician, 49 Nassau St., N. Y. 

Wanted—-A first-class engineer, capable of taking 
charge of drawing room and who is thoroughly versed 
in the construction of roofs and building iron work. 
(German preferred.) Address, giving reference and stat- 
ing conditions, The L. Schreiber & Sons Co., 177 Eggies- 
ton Ave., Cincinnati, O 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al) 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad- 
way, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 16, 1890, 
AND EACH BEARING THAT DATE. 











(See note at end of list about copies of these patents.) 
Air brake in stil Fi w. A. & B. bal a. acts os 442,621 
Ammooia stil aiser. ove 
| SRNR Ti Min ERB oe co gecceccccecsese 





! . Edw: 
] cles, luggage carrier for, A. B. Barkman... 442.988 
Bituminous rock, machine for reducing, W. 








This is another patented device of the same invent 
in which the construction is such that a simple down 
movement of finger or thumb applied to the lock 
will operate the catch and at the same time open the 
bag or book, 

Mosquito Net FRAME. — Albert C. 
Lottman, Houston, Texas. This is a simple and dur- 
able device formed of suitable uprights, side bars, 
braces, and connecting bars, designed to be conve- 
niently attached to or detached from a bedstead, and 
which when in position will be firmly held against 
lateral movement. 

Mosquito Net FRAME AND SHAM 
Prttow Ho.iper.—William Tennison, Mount Vernon, | ¢: 
Ind. This is an improvement on a former patented in- | Cand 
vention of the same inventor, and consists of a cheap | G8" 
and convenient device formed of bent wires, adapted 
for use for both the purposes named, either together or 
separately. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 








00d A 
EIEN 050 06es sdedntidivbape.g:coneanes 442,971 
pper and applicator, W. V. Bennetts 
GEER Focwcctiiges¥th-ccstgndseigbigceness cocccewess: 442,143 
fastener, J. 8. i wanes : 
Box. See Coin locked Journal box. Letter 
box. Vent poe. ie, 8 _ 
Box staying fancies die A F. H. Beach........ 442,792 


race, 
rake. ieoday tae 


Brake mechanism, R. 0. Wood.. 
Brick, stone, etc., preservative compound for, L. 
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flatts 
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gongin poss cae purposes, appasstus for, 
Conductors. catety device for ‘overhead, m A. 
Morwam, JP... ...++....0. peek 
Conveying apparatas, Cc. WwW. Hunt. bae- osedieéee 
Cooking apparatus, Seatste, & . Abshagen...... 
Ropy holder, F. L.. Twies....... csc css cenwvees 
Cork ~~» mac hine. Wile & Lacasse...... 
Corkscrew, H. J. Bonis. 
Corn cutting implement, 3. . . Peterson. 
Cornet, Conn & Seidel... pesece 
Corset, 8. B, Ferris 
Cotton chopper, BE. Jackson ostberapecs am 
Coupling. See Air brake coupling. “Car coupling. 
pe ere = — coupiing. 
Coupl 2.8. Hunte 
Crane, Forter & ‘Kennedy. aa 
Crushing rolls, D. Brennan, J 
Cultivator, J. 3 GEGG. ..cccese 
Cultivator, J. N. Parker $00cerccecccce 
Cultivator, L. J. Potter seeteers 
Cultivator, corn, Bottorff & C onyers. peecece soecescos 
Cutter. See Band cutter. 
— bar for headers, double, Plumtsee S bg »n~ 





Decorticating machine. J.T. Stewart. 

Dental mallet, W. H. Dibbie............. 

Die, See Screw cut ting die. 

Dish washing machine, A. D. Miller............ 
Door check, B. Chapman 
Door check, T. D. Morris.. 
Door check, H. W. Struss..... ° 
Door banger, C. W. Bullard. 
Door, sliding, J. BR. Bodell 





Dravgbt equaliser, A. > } 

Drill. See Metal. Gee drill. 

Drum, hot air, B. T END <cccnddocecccecoesssces 

prying 8 aprasetes, > yi ES peeeecoercecosoceccs 

dye, F ee . 

Dye, on. Hommes & Weinberg. 

Dyeing apparatus, hide, J. Kristen. . 

Dynamite, W. D Boriand........ : san6 

E yw ~y fs", =. other liquids, draught 
tube 

— and gas lighting. bracket for combined, 

Gunn, ..,.6..06+ 

Electric conductors, undergrouc 4 conduit for. J 
8. Du Bois. 

Klectric cut out, ¢ “artwright ‘& Potter.. 

BKiectric heater, C. H. Taimage.............. 

Kiectric light holder, J. B. Moore 

Biectric machine or motor, Gyacme, N. H. » Baner- 
ton 

Klectric meter, A. W. Meston 

Electric motor and cloth cutting machine, porta- 
ple, B. D. Weyburm..........-.....+. 

Electric motors, magnetic shield for, C. J. Van 
WOROOND. 00. cccccefvenccess , 

Electric motors, ‘regulation of, B. W. Rice, Jr. 

Electric switch, J. O'Brien sv0eee 

Elevator. See Sucker rod elevator. 

Elevator, Martin & Hadstate .. 

Emery wheel dressing tool, A. A. Reed 


Engine. See Carding engine. Gas engine. Gas 
motor engine. High speed engine. Rotary 
engine. Steam engine. 

Engine, J.C. H, Stut.. 

Engine connection, P. Hartrampf 

Engines, shut-off device for, © ‘onroy & Fuhrman.. 

Engines, whee! J road, Rh. B. Page 

Envelope, J. Wes ee suscthsons’ 442,840, 

Evuvelope machine. J. Weat....... , : 

Envelopes, making, J. West ; 

Extension tadie, L. Oppenheim. 

Fabric. See Woven pile fabric. 

Faucet, can, G. J. Record... eto 

pecs ariacer, EK. D. waitige. tottont 

Fenee, A. F. Dickey bebetesee ¢ 

Fence post. L. F. Nort: ee 

Fesce post anchor, F. U nderwood 


Fences, machine for making iron picket, H. 0. 
Neiser.. 

Fibrous plants, machine tor treating, H. H. Coles 

File, paper, W. Scheu.............ee.«+- 

Filter or “AA, ‘ oil, ‘J. Johnson 


Pinger row. A. 8 water, J. H. Blessing. 443,00, 

Finger ring, A. Schiogstein......... 

Fire escape. W. Dixon ° ees 

¥ire pail, L. Linecte eecee 

Fioor clamp, &, H. Burnson 

Foot rest for use in shoe stores, J. K. P hillips.. 

Forging apparatus, J Kennedy 

Forging pipe coupling blanks, die tor, T. J. ‘Bray. 

Frame. See Hammer frame. 

Freesing and retiserntios machine for pootue a 
far 


ing artificial R @ 
Freight hacdiiug machine, M. F.C “O’Brien 
Fruit gatherer, wT a « Starbird : 


Fruit gatherer, D. B. & t . Randall. 

Fruit gatherer, Ww. B. B. ‘Wali er sist 

Funnei, W. B. Cole. ‘ , 

Gauge. See bce | Kauge. 

Game apparatus, A. Darrach 

Game apparatus, a A. Greene ' oe 
Garbage receptacic, dumping, Stockbridge & 


a 

Gas parser, iit CG ox, Jr... 

Gas engine, rotary, ‘d H. Hichler 

Gas motor engine. J. Taylor 7a 

Gas producers feed device for, C. W. Bildt 

Gaseous prodects. apparatus for util! ang waste, 
Biedermann & Harvey..... 

Gate. See ewes gate. 

Gate, M. B. Mil 

Gelatine - hing manufacturing ‘highly ‘sensitive 
isochromatic, H. W. Vogel 

Generator. See Steam generator. Steam and 
hot water generator. 

Glass botties, apparatus forthe manufacture cf, 


Glasa mould, C. BE. Beam 

Glass press, 8. Hipkina, Jr 

Glassware, apparatas for reheating and finishing, 
M. BK. Onldweli............ ; 

Governor, engine, M. A. Green. 

Governor, gas engine, Barrett & DP baly... 

Grader, road, J. M. Hotiand.. 

Grain ae machine, Gilbert & Kichardson.. 

¢ rain meter. 0 “eeeres 

rinder, ayaa ic scigsors, F. Visscher 

Grindinw mill,G. A Young........ 

Hame fastener, J. H. Parmelee 

Hammer trame, !. Kennedy 

Handle. See Casket bandie. Pendent nandie 
Tea or coffee pot handle 190! handle. 

Hanger, See Door hanger 

Harvester, corn, A Stone 

marvegeere. grain carrer for seif binders for, P. 





Harvestlog machine eee JW. Baumgard- 
Hay ea carrier, G. Nichols, Jr" 
Hay rake, W. M. Briokerhof.. 
Hay olan, A. Gype. aseucseuines 
Heater. See Electric heater. Hot water heater. 
Heater, pod erie. 4. FB MV cccan> decansoted 

eat 
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rrae@ah: c .a & Sigh ndulum indicator for, M. Nelson.. . 4298 : 
ge ca, eee Oe ger | Signal rods, anti-friction guide for, 11. Johnson... 442,810 Qldvertisements. 
Hot water boiler, D. Wee kW Agieatoccecncococes Sz Signaling Cyytee 5 for moving venicies, electric, 
Hiot wat heater, ¢ A . OT... .. 2s +e sarees HSSCRR OTOH EHTS e es 
H eaves ~- +. burner, Hf. N. Davis... Sink strainer. H. Proteghaser sonteeseeeesecees bieit* Page, each tneertion - - < $ gue e Ree. 
Hydrocarbon otia ae. “Gardner & Harris..... 442.502 | Siphon for cans, J. F. Thompeson.........--.... Page. ench ag ongple “*-- . n . 
Hydrometer, A. Eichhorn : . Smoke and spar jeg ey res. —-. above are charges per line—about eight —FOR TH 
ice cream freezer, J. C. Beard Smoke consumer or burner, J. W. Fry........ wn per line. This notice shows the ‘width of the line, -— 
ice cream freeser, F.C. Wilsey..... Snatch and tackle block, H. V. biarta paesece ° and is set in agate type. gravings may head adver- 
Indicating and telephone system, combined, elec- ‘ | Sontag te and its support, R. White eee ‘aa tisements at the same rate per aaate line, by measure 
trie, BH. J. MaeigRt..........-ccevcccccess cocccesece pring, J. W. ClOU, ..... 00. . nnn ncceeenneeenenees ecece ‘ as the letter press. A vertisements m 
Indicat. r. See Station indicator 1“ Sorinbler. See ee 708, 442,797 —~ at publication office as early as Thursday morn- le 
a TER 7 ~ seesssemee** 442005 | Station indicator, L. Casper..........- iceisiae” ing to appear in next issue. ‘aint 
Joint. See Puzzle joint. ton ali fo int, Steam and hut water generator, —— 7 ps > ore 
Jototed post and manetactere of the same, W. A. Pe aoee 
BRGOBIIIER. ... . ++ -0g0cesds evceseccoccsococococsses 443,053 | Steam boiler, Te Ut BE cnncbanbe 900s eeee o» 42,008 USE ADAMANT WAIL PLASTER 
Journal box, H. M iia cnaametisbiehienabentel 442.631 | Steam boller, K: Bales epipeboocceceqeseus «+ 442,967 Experimental Science.—By Geo. M. Hopkins. 
J varnal box. W.8 harps: BR. cerccesccccce . 42.531 | Steam engine, F. M. Metcalf . - +» 423,95 itis Hard, Denese, and A Natural Philosophy without a Teacher Simplified. in- 
Journal cap, W. A. Shank . 42,786 | Steam generating device, &. Wales.......... . 442,906 hesive. Does not check or se teresting Experiments in Srery Branch of Physics. De- 
Key. See Reversing key . Steam generator. Cameron & Schumaker. . 443.087 lt is impervious to wind, water, | scriptions of Simple and Efficient Apparatus, much of 
Keyboard instruments, mechanism for playing, F. Stone grinding wheel, G. weanases weceeecs eceeee 42,901 and disease germs. It dries in a | which may be Made at a Amora pe treated 
tahse Stopper. See Bottle stop few hours. It can be applied in| are Electricity in all its Branches, Magnetism, Heat, 
Knife for cutting and scoring pasteboard. ‘Saltz- | Store service apparatus, L ae & Walters.......... any kind of weather. It is in gen- | Light, Photography, Lr 4h Optical Lilusions, Me- 
OCR BD TURGGNN occ cccccccccccccescces. coccoccoses 442.798 | Stovepipe thimble. A. Fairgrieve................0+« 442 eral use. Licenses granted for the | chanics, etc. A world o aluable Information. A 
Knitted cap, J. Stohr . 42,221 | Stoves, cap tor, gi -ak BERGER. .. cccccccescccss Se mixing,using, and seiling. —_— ~. ror ig ay af for 
Koitting seines, gill nets, ete., mesh ‘piate for, N. Straw stacker, TLe@IMORE. ..... .- cee eeceececeeeee . ‘i oung an . 70 pages, nearly engrav- 
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Founded by Mathew Cavey, 1785. 


HENRY CAREY BAIRD & CO. 
industrial Publishers, Booksellers, and Importers, 
810 Walnut St.. Philadelphia, Pa., U. 8. A. 


"Our new — Revised Cat of Practical and 
Scientifie Books, 86 pages, 8vo, and our other Catalogues 
and Cireulars, the — coverip f ovens ye | of Sci- 

ence applied to the Arts, sent free and 
to any one io any part of the world ¥ who will furnish his 
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By GEO. M. I HOPKINS. 


740 Pages. Over 680 Illustrations. 
PRICE, by me mail, postpaid, $4.00 


SEND ror FULL ILLUSTRATED CIRCULAR 
AND TABLE OF CONTENTS. 





This is a book full of interest and value va teach- 
ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 


MUNN & CO., Publishers, 


Office of The Scientific American 
361 BROADWAY, NEW YORK. 


What the Press says of “‘Experimental Science.”’ 
> can , See has rendered protuntio service to ex- 
—Evening P: 

PerThe Geek 0 cnp-od very masticel chemnater. and no 
== A a sciertificturn of mind could fail Li | - its 
fund of valuable information.”—Electric 

The e'ectrical 
and t 1 instro 
electra machinery may be safely carried out by those 

t a few—who like to make their own apparatus. 
Blectrical World, 
suthor bas avoided re the hackneyed 
illustrations which have ht one 4 
‘ers & set 0: po 
which are Fo lasgely of a novel character and strik- 
ing.” — and Mining Journal. 
We co it most heartily to all teachers.” 


read a book of this kind, that sets 


wo ,7- 
pothi but with cortalnt 
a teacher who imparts en! 


tractive and fasci manner.”—A cer. 
° Ai should be found in every tibrary.”—. Me- 
7 The book would bea ,— Jadicious holiday gift.”— 


ay are new to print, + 4 
some of the old, familiar ones | in modified form 
and with simplified apparatus.’’— 
PR ACTICA L. TREATISE ON INJECTORS 
« Feeders of steam llers. 

A very oun rehensive book for the use of aster Me- 
chanics and Engineers in charge of steam ers. Price 
SNe. Sent to any address by remitting to Vo thor. 

GEO. NISSENSON, 176 Kast 108th St.. New York "City. 
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Ventilating and Drying 
FA 
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w- free. 
Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 
GEO. P. CLARK, Manzaf. 
Box L, Windsor Locks, Ct. 


SOME APPLICATIONS OF ELECTRIC 
Transmission.—A lecture by Frank J. Sprague, delivered 
m the Sibiey Col the various 


e@ course, 
methods of transmi ting ene electricity and the 
operation — government gh reviewing 
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PATENTS! 


MESSRS. MUNN & O©O., in connection with the 
cation of the SCIENTIFIC AMERICAN, continue 
amine improvements, and to act as Solicitors of Patents 
tr ‘this thos f busi they have had forty-one years’ 

a ne of business 
now have wu casgnaied Jaciities for 
ion of and 


t Patent Dra 
rosecution of Applications for Patents in the Uni 
es, Canada, and Foreign Countries. Messrs. Monn 

Co. also attend to yin = of Caveats, hts 
for Books, sane, | ments, 

b> - . . t All business intrusted to 
them jone wit. yt - promptness, on very 
vensonaitp 


terms. 
hiet sent free of charge, on ae, con- 
taints ‘ull information about Patents how to Copyrights, 
wre “theme: directions concerning Labels, Copyrig 
Hints on the Sale of Pe 
tents, ete. 


8. Posente. Appeals, Reissues Infri 
Re) Cases. 
We also send, free of charge, a Synopsis of Foreicn Pa- 
tert Laws, showing Lt cost and (-L, - of = ae 


patents in all the countries of 
MUNN i000. Be uate » of P Patents, 
. New ¥ 
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CASTINGS. - A DESCRIPTION BY! 
free from sul r and phosphorus 


for 8 and 16 light Dynamos. 
Cast Se Golid or split) for 
imple Meter. 
Castings for <4 new Parkhurst 
Motor. oF illus. in Sci. Am. Supp., 
No. 738, just ready. 
ELECTRICAL SUPPLIES. 
Send stamp for Catalogue. 
PALMER BKOS., 
Mianus, Conn. 


SEWING MACHINE MOTOR FOR AMA- 
LS ear A C. D. Parkhurst. Pepeviption of 0 ves avery sim- 
ple and effective motor, with lam of 
sufficient power to actuate a sewing machine. with il} 

Contained in + y—~ AMERICAN 
ScPriann, No. 759. Price 10 cents. To be had at 
this offi fice and from newsdealers. 


ELECTRO MOTOR, SIMPLE, HOW TO 











motor devised and constructed with a view to assis 
amateurs to e a motor which might driven with 
a current deri tery. 


res. © 
& PPLEMENT. No, POR RE Price 10 cents. To be had at 
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GADOLINE 


SMALL, BUT HUSTLERS 
A 6x7 inch moe, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co 


CINCINNATI, OHIO. 


Mountain Minerals for 















Specimens of Rocky 


A cabinet containing 3% choice specimens, witha full 
description, sent — 
every variety for stu 
mineralogy. 
for circular. 


id on receipt of $1. Cabinets in 
ents, ete, No better way to stud 
Every pone minutely described, 

F. A. DAYTON, Salida, Colo. 
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CASTINGS 


Mr. H- Rollet of his process of producing iron castings | Inventors! Experimenters ! 


A shop devoted to your mechanical needs. 
Models for exhibition or experiment con- 

structed. Inventions developed, simplified, 
improved, and manufactured under contract. 


N. ERLANDSEN, 108 RIVINGTON 8t., N. Y. 
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AIR BRUSH gold medal 


| award by Franklin Institute 
a legitimate Art Tool. Invalu- 
able to crayon and water color por- 
trait artists , = htsmen. Saves 
time, gives finest nical effects. 

AIR BRI BRUSH tra. « 0o., Ci Nassau St., Rockford, Tl. 


CURRAN’S GROOVED PLASTER SLAB 

. foundation for plastering, 

LSS at or tiling. Superior 

mto and cheaper than metal lath. 

Licenses granted to use m 

Mold, patented Dec. ¥ 
ng these slabs. 

THOS. CURRAN, 135 B’way, N.Y, 
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199 RUBY 8T.. Rockford. “m. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
ustration of cold house for gecnerving frait from 
mtoseason. The air is boas ry and pye through- 
out the 7 ear at a temperature of from &° to 36°. Con- 
ened ia SCIENTIFIC AMERICAN A. Yh} No. 116. 
Price 10 cents. To be had at this office and of all news- 





THE EACLE 
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aa Speed, Comfort and Safety, 
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Large Iustrated Catalogue sent Free to any Address. 
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STAMFORD, CONN. 





PULLEYS HANGERS, 


PROGRESS 
FRICTION CLUTCHES. 44 Park Place, N.Y. 








The value of the SCIENTIFIC Amenanen a an adver- 
tisinw pos cannot be over ts circulation 


is many times greater than that of any RF, 1 
now ww published. It goes into all the States and ito. 
ries, and is read in all Jy! [ libraries and reading 
rooms of the world. A business man wants someth 


more than to see his A - L. in a utes news- 
r. He wants circulation. This be has when he 
advertises in the SCIENTIFIC "AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waica you decide it is 
for your interest to advertise. Thisis frequentiy cone, 
for the reason taat tne agent gets a iarger commission 
from the papers having a smal! circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 
For rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers 
361 roadway. New York. 
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91 & 92 WATER STREET, 
Pittsburgh, Va., 
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[nentiches a catalogue, price 
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effect ive, Yo ashes. C —s - 
able, and au! omatic. 
for Price List. 
W. Hoskins, 8) 8. Clark St... 
Room 50, Chicago, I DL. 


MECHANICAL DRAWING. 


By Prof. C. W. MacCord, of the Stevens Institute 
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panied by carefully prepared examples for prac- 
tice, with directions, all of simple and plain cha- | 
racter, intended to enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, as well as the cheapest. The series is illus- 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the SCTENTIFIC AMER- 
ICAN. Price, stitched in paper. $2.50; bound in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of Sup- 
PLEMENT, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessons are publish- 
ed successively in *1, *8, *4, *6, *8, *9, *12, 
*14, *16, *18, *20, *22, *24, *26, *28, *30, 
*32, *86, *37, *38, *39, *40, *41, *42, *43, 
*44, *45, *46, *47, *48, *49, *50, *51, *52, 
*58, *54, *56, *58, *60, *62, *65, *69, *74, 
*78, *84, *91, *94, 100, *101, *108, *104, 
*105, *106, *107, *108, *134, *141, *174, 
*176, *178. FOR GALE BY 
MUNN & CO., 





Bie as 
"SUNN & O0.. Publishers Sorexereio 


Publishers of weiic AMEE ee 


Works well on Lew and High 


WATER MOTOR! 
Pressures. 
Single, Duplex, Triple, and Quad- 
ruple Automatic PISTON O- 
TORS, adapted to all classes af work, 
Sai, Send for Circulars, 
WM. H. LOCK, Buffalo, N. Y. 







Barnes’ Foot-Power Machinery 


Complete outfits for Actual Worksno 
Busin “ ‘onsid. 
ering its ca ity and the accuracy of 


Can be produced at such low cost. The 
a foot-power is simply ele- 
5 can turn steadily for a whole 

and at night fee! as little tired 
as ie had been walking around.” 


The tourist route between Chi- 
MONON ROUTE cago and Southern Winter re- 
sorts via Lafayette. 0 and Cin- 

or Louis- 

. ‘or particu address 
JAMES fo Sen. Pen. Aat., Monon Block, Chicago 


of Technology. A series of new, original, and | 
practical Jessons in mechanical drawing, accom- | 
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PROPOSA LS. 

U.§ Kagipeer Omer, 34 Weat Congress Street, 

Detroit, Mich, November 28, 189.—Sealed pro- 
posals, in triplicate, for furnishing all materials 
and labor and building the masonry of a lock at Bt 
Mary's Falls Canal, Michigan, will be received at this 
office until 2 o'clock, p.m., January 27, 1891, and then 
publicly opened. Preference will be given to materials 
of domestic production or manufacture. conditions of 
uality and price (import duties inciuded) being equal 
Lttentio nn is invited to Acts of Congress approve i Fe b 
ruary 2%, 188%). and February 23, M87. vol. 7. pace 2 t 
vol, &4, page 414, Fao wa panel { larne The government re- 
serves the right to reject any or al) proposals; also to 


award the contract upon ot her considerations than the 
price. For further information apply at this office, or i 
the U. 8. Engineer Office, Sault Ste arte, Mich 

oO. M. POY, Col. Cor ps of Engineers, Bet. Brig.-Gen., U.S.A 


Municipality of Bombay. 


ELECTRIC LIGHTING. 
NOTICE. 


SEALED TENDERS wil! be received by the Munt- 


CIPAL COMMISSIONER for the City of Bombay upto! 
P. M., on Mondays, the sixteenth day of February, 1 
for experimenta! lighting by Klectricity of certal: 
streets of the City of Bombay for a period of two years 

2. Forma of tender and schedule of conditions and a 
sketch of the portion of the City showing the streets to 
be lighted may, on payment of Five Dollars, be obtained 


from CHARLES HALLETT CLARK, Washington Build 
ings, No. | Broadway, Rooms 9/8 and 210, New York, who 
will on application give any further information that 
may be required, 

3. Tenders must be accompanied by a deposit of Ru- 





pee8, One thousand im cash (not to bear Interest) or i 
ublic Securities for that amount to be paid to the Chief 
Accountant of the Municipality of Bombay, whicn will 
be forfeited to the Corporation in case of refusa! to sign 
the Contract embodying the conditions mentioned in 


the Schedule above referred to 
4. A further payment to make the total deposit equiv- 


alent to 5 per cent. on the contract amount will have to 
be made by the Tenderer whose tender may be accepted 
before signing the contract. 

5. The Manicipal Commissioner does not bind himself 


to accept the lowest or any tender. 
By order of the WT; a} Commissioner, 
Ri WALTON 
» * utive E ngineer, 
EXEOUTIVE ENGINEER'S OFFICE, 
BOMBAY MUNICIPALITY, 
BoMBAY, India 13th October, 1390. 


Municipality. 


Dretaing at Ogdensbure Harbor, New York. 


t NGINEER Ovrice, Burlington, Vt.. Decem- 
ber 22, 1890.—Sealed proposals, in duplicate, addressed t 
the andersigned for 270,000 cubic yards, more or less, of 
dredging i 20,000 yards from the city front channel, and 
70,000 yards from the channels near the C. V. RB. Rh. Ble- 
vators, Ogdensburg Harbor. will be received at this 


office until 11-30 o’clock A. M., January 2, 1891. Atten- 
tion is invited to the Acts of Congress approved Feb- 
ruary 2, } and February 23, 188), vol. 28, page 322, and 
vol, 4, page 414, Statutes at Large. 
tion can be had on application. 

M. B. ADAMS, Major of i Bnginee 


Detailed informa- 





Dreising. nt Wrtcont ® Point, Cons. K NGINKER 
ri UL. & ARMY, Ro om BH, 7 Army Buiiding 

% Whitehall” Strest, New York, N. Y.. December 16, 1890. 
roposalsa, in triplic ate, fo r dredging at Wilson's 


Point, Conn., will received at this office until twelve 
(12) o'clock noon on Thursday, January 1b, WL. The at 
tention of bidéers ts invited to the Acts of Congress 


approved February 2%, 188%, and February 23. 1887, voi. 23, 
page 332, and vol. 24, page 414, Statutes at Large Fur 
ther information can .be obtained at this office, Appli- 
eations should be tndorsed on the envelope “ Official 
Business.” » C. HOUSTON, Colonel of Bngincers 





U =. Sustnent Office, St. Augustine, Fla. 
/@ November %, 1896.—Notice is hereby given that on 
the 27th day of December, 1890, at 12 o'clock, noon, stand- 
ard time, | will sell at Maypurt, ~~ for cash, to the 
highest bidder, the wreckage from the bark “ Neva,’ 
corsisting of about 35 cords (more or less) of logwood 
The log wood is appare ntly in yod condition. It 
sticks from 4 to 5% feet zr, and from 8 inches to ® 
inches in diameter. ‘The wood must be removed within 
90 days from asic, and until removed will be at owner's 
risk. For further information apply to this office. 

W. M. BLA ~ Oe aptam, Corps of Engineers, ¢ 


MAGIC LANTERNS 


WITH QIL-LAMPS HAVE NO EQUAL 
VIEWS ® Al SUBJECT 
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THE HORSE S HOOF.--BY DR. WIL- 
Hamaon Dryden. A very valuable paper on the treat. 
me t of the horse's hoof, and how to overcome defects. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 756. Price 10 cents. To be had at this office and 
from all newsdealers. 
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The Gcientific American 


PUBLICATIONS FOR 1891. 


The prices of the diferent publications in the United 
States, Canada, and Mexico are as follows 
RATES BY MAIL. 

















The Scientific American (weekly one year $6.00 
The Scientific Americ an Gapploment ( weeny), one 
year. . 5.06 


Tee yoy American, Spanieh Ea! tion (monthiy) 
Ou 


The ‘Guseame Ameren, Arebitects and Builders 


Kdition (monthiy). one year, . . 2.50 
COMBINED RATES. 
The Scientific American and Supplement, 0 
The Scientific American and Asehiheste ona Buil a- 
ers Kdition, . 
The Scientific merican, supplement, and “aren. 
tects and butiders Edition, . . 9.00 


Proportionate Rates for Six Months. 


This includes postage, wa:ch we pay. Remit by posta! 
or express taoney order, or draft to order of 





MOURN & O0.. 361 Broadway, New York. 
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ment. a¢ the letter press. Advertisements must be 





BANKS THE HIGHEST 
Endorsed by the best Engineers. 


CHALMERS SPENCE CO. | Inc 
Works, 415-425 B. Bighth 8t.,.New York 














iow to appear in ..oxt issue. 
(reaps Manx.) JEAKINS BROS., l Jonn St. N.Y; 1 MiL& St, 


All ARITHMG T'SA Boston; 21 North Sth St., Phila.: 54 Dearborn 8t., C hieawo. 


Solved rapidly and accurately “ Improvement the order ot the age.” 


Sst io ver sepeet e:| THE SMITH PREMIER TYPEWRITER 


Batire relief from mental 
Strain Adapted to all com- 
mercial and scientific compo- 
tations. Send for circular. 


“ELT & TARRANT MFG. CO., (52-56 56 Iilinois St., Chicago. 


THE COPYING PAD.— —HOW TO MAKE 


and how to use; with an engraving. Practica! directions 


received at pahheation offee as early as Thursday morn- 
COMPTOMETER| jenxins pros. vaiyasl 





how to prepare the gelatine pad, and also the aniiine ink 
oy wh ch the coptes are how to apply the written 
etter to the pad; how to take off copies of the letter 
Contained to SCIENTIFIC AMERICAN SUPPLEMENT, No 
43%. Price 0} conta. For sale at this office and by al! 





pewedeniere in a!! parte of the country 





Important Suprevemente. 
- aut’ All the Essential Features greatly perfected. 
y ; The Most Durable in Alignment. 
, . ; Easiest Running and Most Silent. 
. 4 - All type cleaned in 10 seconds wit bout soiling the hands. 


| The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 


_Bend for Catalogue. 





ELTING = cumetung =a 


More flexible and nine times stronger than leather. 


Ie wot affected by wet, dry. or heat. Send your 
name and address for price |ist and description to | PRACTICA BUSINESS 
THE MIPGLEY WIRE BELT 00. OF EWRUE 


BEAVER FALLS, FERN A.» U. S. A. 
wT T 
ictor Bicycles! Catalogue free. Address Typewriter Department, 


sponsible agents wu ted t ll thie new 1# 
For pleasure, business. recrea-| POPE MFG. -C 0., Boston, New Yo York, Chicago. 


8: covered by more than twenty patents, bere and all 
tion, and for anything you 
RADIIT OF CURV ATURE | GEOMETRI- 











ver Kar bioall ll In writing name this paper. 
could use a bieyele for. 


VICTORS ARE BEST! cally Determined.—A paper by Prof. C. W. Mact 
. - )., giving directions for drawing helices. With 3 fe. 
Send for catalogue. ures. Contained ia ScrENTIPIO AMBIICAS BorPLE- 
een | MENT, No. 732. Price cents. To att ce 
y Overman Wheel Ce. Wakers, and from all newsdealers. 
Chicepee Falis, Mass. 





STEVENS PATENT 
RELIABLE DIVIDER. No. 60 


THE PHONOGRAPH—A DETAILED 


jeseription of the new and improved form of the pho- Forged from heavy stock. Operated with 
egraph just brought out by Edison. With 8 engray- @ right and left hand screw. Made with two 
im. Contained im SCIENTIFIC AMERICAN SUPPLE- tension screws, removing any back lash. 

MENT, So. @GBz Price 1 cents. To be bad at this | 5 inches, price per pair ee 
office and from «il newedtea ers Idea! and Leader Spring Calipers and Divi- 


Jepth Gauges, 





ideal Surface Gauges, 
da Fine Machinists’ Tools. 
€3” Illustrated catalogue free to all. 
| . SF SvEN® ARMS & TOOL CO., 
it .O. Box 2, Chicopee Fall ls, Mass Mass. 


| 4 

















THE MODERN ICE YACHT. — BY 

full Seen ‘a Ct 4. and ° 4 
! ons 

struction of the fastest and pa kinfoet 3 Tee Yachts is of 

the latest, most approved forms. ed with en- 

gravings drawn to scale, showing, th the ry tI 

and arrangemeut of all the 


rate a 
TIFIC AMERICAN SUPPI RENT Non 
ceuts. To be had at this office and 


The Motor of 19th Centr oth Century 


Can be used Any Place, 

Work, and by Any Une. No Boiler! 
io Fire! No Steam! No Ashes! 
© Ganges! No Engineer! A per- 

fectiy safe Motor for al! places and 

purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. tor circulars, etc., address 


Charter Gas Engine Co. 
Simplicity, Safety. P.O. Box 148, Sterling, Ill. 








| Meteor ¥. 
ERICAN SUPPLEMENT, No. 753. Price 10 
office and from all newsdealers. _— 





[DECEMBER 27, 1890. 











SCIENTIFIC AMERICAN SUPPLE. 
iF GS bUrrianeey ane be had f the Sotenrivic 
cents. eenaege 10 OO ae ee ceeeneens & in all parts ; it 








Elevators. 


38 Park Row, Now York 











ATMOSPHERIC DUST.—BY WILLIAM 


eebvecst A the Royal 
SCIENTIFIC 


‘0 be had at this 





Wanted 50.000 Sawyers 
SAWS err a to SAWS || 
send us r full ress for a copy 6f Bm- 
A erson’s Book of =A WS, new 1890 edi- 
tion. We are first to tnerodese. NATURAL 
GaS for heating and tempering Saws with 
wonderfal effect upon improving their ites 
ake ae y+ —— yr 
Address tauon, 2 iT 
ie Co. (Lad.), lanoeer Falls, Pa 











HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSHORO, PA., Builders of High Clase 
Steam Engines, Diamond Drilling and Genera! 
Machinery. Flour Mill Rolls Ground and Grooved. 


HOME-MADE INCUBATOR.—PRACTI- 





ca! directions for the manufacture of an effective incu- 
r- | Canada or Mexico, on receipt of three dollars by the 


to 
— NERY £: form ali that may be reasonably expected ; with ditec. 
n tions for operating. With 4 figures. eee taead in Sct- 
ENTIFIC AMKKICAN SUPPLEMENT. NO, G3@. Price 10 
at this office and from all newsdealers. 


bator that has been careful y tested 


NEW. KODAKS |W. ¥. Mach'y Depst, Bridge Store Id, Frankfort 8, ¥.Y. conte, To be hed 









“You press the button, 
we do the rest.” 


Seven New 


Styles and 
Sizes 





Engravings direct from photographs and other copy. 





Our cireular “R” dhows specimens. Fine pristing 0 sportelty. 








ALL LOADED WITH 
Transparent 
Films. 


.NEW CATALOGU 
VALUABLE PAPERS 


i? ontained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
Sree of “awe to any address. 
MUNN & ©0.,, 361. Brondway, New York. 








For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


ROCHESTER, N. Y. 


Send for Catateryuc 








Watchman’s Improved Time Detector 
with Safety Loe attach- 
ment. Patented Ix75+-7- 
81. Beware of in- 
fringements. This 
instrument is sup- 
pites with 12 keys | 
A tor 12 stations. In- 
valuable for all con 
cerns employing | 
night watehmen. | 
Send for circulars R A DIOPHONY.—BY ALEXANDER 
, 5 “ Graham Belt. A lecture delivered in the Sibley College 
_P.-O. Hox 5. 25 Bway New York. | course. Contained in SCIENTIFIC AMERICAN SUYPLE- 
apne ae oe MENT. No. 749. Price 1 cents. To be had at this 


Scientific Rook (atalogue | 


RECENTLY PUSLISHED. 
Our new catalogue containing over 100 
ing works om nore thar fifty different sub 
maiied free to any address on application 
MUSK &A Ce., Publishers Scientifie American, 


















vas DUZEN & TIFT, Cincinnati, Ohie, 











inelod- 
Will be 





VELOCITY OF ICE BOATS. ACOLLEC. 
ng letters of the speed of SCIENTIFIC 
of ice boats, de. 
and why these craft sa 
a” wind which cious them. 
with explanatory d@ s. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. f 4. Price 10 cents. To 
be had at this office and from all newsdealers. 
We make the ordinary Sight Feed ) Lubrica- 
eators also, but our 


SPRAY FEED 


saves % per cent. of of! over any other make. 


261 Broadway, New York. | tion 


NICKEL 








































Write for complete catalogue. 
AORN EPI SSED sso 
eo OS™ Oe: PARABOLON. MAGIC LANTERN 
Thos Company owns the Letters Patent Price $45.00. 
granted to Alexander Graham Bell, March y fl pS 


Lantern 
@ make several other st: 
and in Rasceecce 
= tpt 


7th, 1876. No. 174,465, and January 30th, 
1877. Ne. 186,787. 

The transmission of Speech by all known 
forme of Eleetrie Speaking Telephones in- 
fringes the right secured to this Company 
by the above patente, and renders each 
indi vidual user of telephones not farnish- 


ere 

f2 

Pa pepenes 

Mr. F. B. Ag 

AA} - Foc = talon 
mat 


“Sa COUR Eo. 


Mreet, ew ESF... vem U.S. A. 








THOMAS ALVA EDISON. —A BIO- 
the great ith full-page 
portrait from a recent photograph. Contained in SCUEN- 
1FIC AMERICAN SUPPLEMENT, No. 746, Price 10 cents 
‘o be had at this office and from all news 

















ed by itor {ts licensees responsible for such 
anlawfal ose. and all the consequences 
thereoi, and liable to suit therefor. 















. passes, Pocket —_ 
matic Compasses, Han rie i 
oe, Aneto Mirrora, Sees 
oeTaphe, Engineers’ } 4 
‘Roles .eveling Rods, | j 
Chains, ete as} 
on application, ame 


Tryp 


Scientific American 


ESTABLISHED 15846. 
The Most Popular Scientifie Paper in the World, 








Only $3.00 a Yenr, including Postage. ° 
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This widely circulated and splendidly tllustrated 
paper is pub ished weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf:ctures, 
Chemistry, Electricity, Telegrapby, Photography, Archi- 
tectare, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the Scren- 
TIFTC AMERICAN will be sent for one year—52 numbers— 
Postage prepaid, to any subscriber in the United States, 


publishers; six months, $1.50; three months, $1.00. 

Clubs.—‘pecial rates for several names, and to Post 
Masters. Write for psrtieulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, secureiy sealed, and correctly addressed 
seldom goes astray, but is at the sender’s risk. Ad- 
Gress all letters and make all orders, drafts, etc., pay 


able to 
MUMNIW és CoO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
Tux Scien tiFic AMERICAN, but is uniform therewith 
in size, every oumber containing sixteen large pages fu! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descrip! ivns. 
THe ScIeNTIPIC AMERICAN SUrPLEeMeNT is published 
weekly, and includes a very wide range of contents. !t 
presents the most recent papers by eminent writers in 
all the principal departments of ‘<cience and the 
Useful Arts. embracing Biology, Geology, Mineralozy, 
Natural History, Geoxraphy, Archwology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering. Steam and Railway Engineering, ining, 
Ship Building, Marine Engineering, Photography, 
Tecvnology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Kcono- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
Heation. 

The most important Engineering Works, Mechanis™s, 


= and Manufactures at home and abroad are illustrated 


and Gescribed in the SUPP! EMENT. 

Price for the SUPP!.EMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC A™- 
SRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Singie copies cents. Address 
and remit by postal order, express money order, or check 

MUNN & Co., 361 Broadway, N. Y.. 
Publishers ScTeNTIFIC AMERICAN. 
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THe SCIENTIFIC AMERICAN ARCHITECTS’ 45” 
Britpers’ Eprrion is issued monthly. £2.50 4 yee" 
Single copies, % cents. Forty large quarto pages, «4! 
to sbout two bandred ordinary book pages; form ne * 
large and splendid Magazine of Architecture. "o> 
ly adorned with ciegant plates in colors. and with other 
fine engravings; iNustrating the most interesting ¢* 
amples of modern Architectural Construction 84 
allied subjects. 

A special feature is the presentation tn each nomber 
of a variety of the latest and best plans for private Tes 
dences., city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings '° 
perspective and in color are given, togetber wit! ‘! 
Plans, Spec:fications, Sheets of Details, Estimates, «'°- 

The elegance and cheapness of this magnificent ¥0"* 
have won for it the Largest Circulation of *"! 
Archiecrural publication in the world. Sold by *! 
pnewsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York 
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